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Abstract
Clinical experiences in nursing programs may take many forms and the goal of
integrating clinical is to combine knowledge and skills learned in the classroom into the clinical
practice setting. The Dedicated Educational Unit is an innovative approach in the State of
Nevada and has demonstrated success in closing the gap between education and clinical practice.
The Dedicated Educational Unit model is used for the medical-surgical clinical rotations at a
local university and has been largely successful. However, some challenges affecting student
learning have recently arisen that are not inherent to the Dedicated Educational Unit model.
Challenges voiced by nursing students and their clinical instructors included fatigue and hindered
clinical experiences as a result of students experiencing 12-hour biweekly shifts. Based on
student feedback, clinical instructors feedback, and a literature review, this Doctor of Nursing
Practice project proposes the implementation of 6-hour weekly clinical rotations instead of 12hour biweekly clinical rotations to improve student learning outcomes and reduce student
fatigue.
The literature was reviewed to identify areas needing improvement. Multiple research
studies have found that 12-hour working days have numerous negative effects on nurses, which
may have similar effects on nursing students considering the competing demands of their
challenging academic program. The purpose of this project was to evaluate the change from
biweekly 12-hour clinical rotations to weekly 6-hour clinical rotations and compare the
differences in student learning outcomes and student fatigue on the Dedicated Educational Unit.
The theoretical foundation guiding this Doctor of Nursing Practice project is Lewin s Theory of
Change. Lewin s theory allowed to identify areas of improvement by implementing unfree ingchange-refree ing stages which helped to raise the odds of this project s success.
iii

This Doctor of Nursing Practice project was implemented on the Dedicated Educational
Unit at a local project hospital. Nursing students at a state university who attended 12-hour
biweekly or 6-hour weekly clinical rotations in the medical-surgical nursing course between
Spring 2019 and Spring 2020 were eligible to participate in this project. Student clinical
outcomes and fatigue levels were measured with two psychometrically tested and validated
instruments. Student fatigue levels were measured by the Occupational Fatigue Exhaustion
Recovery scale, and student learning outcomes were measured by the Health Education System
Incorporated scores. The evaluation plan provided findings through data analysis about sample
characteristics, including demographics. These findings demonstrated that there are no
significant differences between the clinical shift length and student fatigue levels, and also the
clinical shift length and student learning outcomes. Thus, both weekly 6-hour and 12-hour
biweekly clinical shifts may be integrated into other clinical experiences in the nursing program.

iv

Acknowledgments
I would like to thank my committee chair and mentor, Dr. Holt, for listening,
encouraging, and guiding me with wisdom and kindness throughout the process of completing
my DNP project. I owe special recognition to Dr. Silvestri- Elmore, my committee advisor, and
colleague, who was more than generous with her expertise and precious time. I would like to also
acknowledge Dr. Shen for agreeing to serve on my committee and for providing valuable
feedback for this project.

v

Dedication
I would like to dedicate the completion of this DNP project to my daughter Ariana, my
husband Sameer, and my brother Marian. Their constant love, support, and encouragement
during this doctoral journey strengthened my commitment to persevere difficult times and
balance my personal life, work, and school responsibilities. I hope this project will demonstrate
to my daughter Ariana the significance of willpower, commitment, and persistence as necessary
values for achieving anything she desires in life.

vi

Table of Contents
Abstract......................................................................................................................................... iii
Acknowledgments ......................................................................................................................... v
Dedication ..................................................................................................................................... vi
List of Tables ............................................................................................................................... xii
List of Figures ............................................................................................................................. xiii
Chapter I: Introduction ................................................................................................................ 1
Problem and Significance ....................................................................................................... 2
Purpose.................................................................................................................................... 4
Chapter II: Literature Review ..................................................................................................... 5
Long Hours Compared to Short Hours ................................................................................... 5
Long Hours and Fatigue........................................................................................................ 12
Recovery Process, Well-Being, and Job Satisfaction ........................................................... 17
Quality of Care, Patient Safety, and Care Left Undone ........................................................ 20
Nurse Injuries, Health Problems, and Diseases .................................................................... 22
Summary of Available Evidence .......................................................................................... 25
Needs Assessment and Description of the Project ................................................................ 25
Population Identification ....................................................................................................... 25
Sponsor of the Project and Key Stakeholders ....................................................................... 26
Organizational Assessment ................................................................................................... 26
Assessment of Available Resources ..................................................................................... 28
Team Selection Information ................................................................................................. 28

vii

Cost Benefit Analysis ........................................................................................................ 29
Scope of the Project .............................................................................................................. 29
Mission, Goals, and Objectives ............................................................................................ 29
Chapter III: Theoretical Underpinnings of the Project .......................................................... 31
Change Theory ...................................................................................................................... 31
Unfreezing Stage One ........................................................................................................... 32
Change Stage Two ................................................................................................................ 35
Refreezing Stage Three ......................................................................................................... 37
Strengths and Limitations ..................................................................................................... 38
Summary ............................................................................................................................... 38
Chapter IV: Project Plan ........................................................................................................... 40
Setting ................................................................................................................................... 40
Description of Subjects ......................................................................................................... 40
Measurements, Instruments, and Activities .......................................................................... 41
Timeline, Team, and Project Tasks....................................................................................... 48
Resources and Supports ........................................................................................................ 48
Risks and Threats to Implementation ................................................................................... 49
Institutional Review Board Approval ................................................................................... 49
Evaluation Plan ..................................................................................................................... 49
Data Analysis Plan ................................................................................................................ 50
Pr cis ..................................................................................................................................... 52
Barriers and Threats to the Project........................................................................................ 53
Monitoring of the Project ...................................................................................................... 54
viii

OFER15 ................................................................................................................................... 55
Data Collection ..................................................................................................................... 55
Data Analysis ........................................................................................................................ 56
Results ................................................................................................................................... 58
Table 6. Race ........................................................................................................................... 61
Summary ............................................................................................................................... 64
HESI ......................................................................................................................................... 65
Data Collection ..................................................................................................................... 65
Data Analysis ........................................................................................................................ 65
Results ................................................................................................................................... 66
Summary ............................................................................................................................... 67
Discussion................................................................................................................................. 67
Student Fatigue ..................................................................................................................... 67
Student Learning Outcomes .................................................................................................. 69
Limitations ............................................................................................................................ 70
Sustainability and Dissemination .......................................................................................... 70
Conclusion ............................................................................................................................... 70
Appendix A .................................................................................................................................. 72
Table 8. Literature Search Databases and Search Terms................................................... 72
Appendix B .................................................................................................................................. 73
Permission Letter to Use the OFER15 Scale ........................................................................ 73
Appendix C .................................................................................................................................. 74
ix

Informed Consent and Purpose Statement........................................................................... 74
Screening Questions ................................................................................................................ 75
Demographic Questions.......................................................................................................... 75
This part of the survey will ask you questions about your demographics. ........................ 75
Occupational Fatigue Exhaustion Recovery (OFER15) Scale ............................................ 75
Appendix D .................................................................................................................................. 78
Table 9. DNP Project Timeline .............................................................................................. 78
Appendix E .................................................................................................................................. 79
Email to Participants .............................................................................................................. 79
Appendix F .................................................................................................................................. 80
Figure 2. OFER 15 Inde enden (S den

) -test for each Subscale and a Total Fatigue

................................................................................................................................................... 80
Appendix G .................................................................................................................................. 82
Figure 3. OFER 15 Age Histograms and Q-Q Plots for each Subscale ............................. 82
Appendix H .................................................................................................................................. 85
Figure 4. OFER 15 Gender Histograms and Q-Q Plots for each Subscale ....................... 85
Appendix I ................................................................................................................................... 88
Figure 5. OFER 15 Race Histogram and Q-Q Plots for Each Subscale ............................ 88
Appendix J ................................................................................................................................... 91
Figure 6. OFER 15 Clinical Shift Histograms and Q-Q Plots for each Subscale.............. 91
x

Appendix K .................................................................................................................................. 94
Fig e 7. HESI Inde enden (S den

) -test for the Raw Scores ................................... 94

Appendix L .................................................................................................................................. 95
Fig e 8. HESI Inde enden (S den

) -test for the Converted Scores ........................ 95

Appendix M ................................................................................................................................. 96
Figure 9. Results: Clinical Shift Length and Race, Gender, and Age ................................ 96
Appendix N .................................................................................................................................. 99
UNLV Biomedical IRB ........................................................................................................... 99
References .................................................................................................................................. 100
Curriculum Vitae ...................................................................................................................... 105

xi

List of Tables
Table 1. Description of the Groups ........................................................................................... 41
Table 2. Pearson Correlations Between Scales and Subscales ................................................ 48
Table 3. Clinical Shift Length .................................................................................................... 60
Table 4. Age ................................................................................................................................. 60
Table 5. Gender ........................................................................................................................... 60
Table 6. Race ............................................................................................................................... 61
Table 7. OFER15 Scale ............................................................................................................... 63
Table 8. Literature Search Databases and Search Terms....................................................... 72
Table 9. DNP Project Timeline .................................................................................................. 78

xii

List of Figures
Figure 1. School of Nursing Dedicated Education Unit Model ............................................... 28
Fig e 2. OFER 15 Inde enden (S den

) -test for each Subscale and a Total Fatigue . 80

Figure 3. OFER 15 Age Histograms and Q-Q Plots for each Subscale ................................. 82
Figure 4. OFER 15 Gender Histograms and Q-Q Plots for each Subscale ........................... 85
Figure 5. OFER 15 Race Histogram and Q-Q Plots for Each Subscale ................................ 88
Figure 6. OFER 15 Clinical Shift Histograms and Q-Q Plots for each Subscale.................. 91
Fig e 7. HESI Inde enden (S den

) -test for the Raw Scores ....................................... 94

Fig e 8. HESI Inde enden (S den

) -test for the Converted Scores ............................ 95

Figure 9. Results: Clinical Shift Length and Race, Gender, and Age .................................... 96

xiii

Chapter I: Introduction
An integral role of a nurse educator is to craft innovative clinical learning experiences
aimed at improving student outcomes and preparing students for the role of becoming
professional nurses. Various clinical models exist, including the traditional model, the Dedicated
Educational Unit (DEU), and others. A DEU is an innovative model created to optimize the
teaching and learning environment through collaborative efforts of hospital leadership, nurses,
and faculty. The DEU was developed to provide nursing students with a positive, high-quality
clinical setting that promotes growth, learning, and achievement of student learning outcomes by
using proven teaching and learning strategies. The DEU is different from traditional clinical
experiences. Instead of having eight students and one clinical instructor (8:1 ratio), in the DEU,
two students are assigned to one Clinical DEU Instructor (CDI; 2:1 ratio) who directs, manages,
and evaluates student learning. The CDI directly works with the student and guides student
learning actions with patients. In addition to CDIs, a Clinical Faculty Coordinator (CFC) is on
the clinical site, and his/her responsibility is to coordinate, mentor, and evaluate CDIs teaching
and learning strategies.
For this Doctor of Nursing Practice (DNP) project, the DEU model is used and has been
successful in many aspects. This clinical experience, despite its strengths as a DEU, has
presented some challenges for student learning. Within the current DEU clinical, students are
required to attend on a biweekly rather than a weekly basis. Pursuant to this schedule, common
themes were noted among student feedback in the clinical evaluation at the end of the clinical
rotation. These findings were consistent with CDI feedback on student evaluations. The themes
were as follows: (1) fatigue secondary to long shifts; (2) forgotten knowledge due to attending
clinical on a biweekly basis; (3) less exposure and experience with varying patient care situations
1

due to less clinical days in a given semester; and (4) an increase in competing demands due to
long shifts interfering with performance and other school obligations on the days before or after
clinical. According to the literature, some faculty believe that clinical experiences should mimic
the conventional 12-hour schedule of professional nurses, whereas others believe that more
frequent but shorter clinical hours provide increased learning outcomes and reinforcement of
what was learned the previous clinical day (Danner, 2014). Available data support shorter and
more frequent clinical hours to reduce student fatigue, thereby improving student learning
outcomes (Danner, 2014).
This DNP project proposes to implement a trial of 6-hour weekly clinical rotations.
Student fatigue and student learning outcomes will be measured in two cohorts of nursing
students completing clinicals with 6-hour weekly and 12-hour biweekly clinical shifts on the
same DEU over four semesters. The differences in student fatigue and student learning outcomes
between the 6-hour and 12-hour clinicals will be measured with two psychometrically tested
tools, Health Education System Incorporated (HESI) specialty exam in medical-surgical nursing
and the Occupational Fatigue Exhaustion Recovery (OFER15) scale found in the nursing
literature. The results will be analyzed and compared identifying which shift length may achieve
significant improvement in student learning outcomes and fatigue levels.
Problem and Significance
The current DEU schedule consists of 12-hour biweekly shifts for second-semester
student nurses at a state university. A literature review reveals sparse research on the subject of
shorter versus longer clinical days in nursing students; however, multiple researchers have found
that 12-hour shifts contribute to fatigue, insufficient recovery process, decreased job satisfaction,
and well-being in working nurses. A poorer work performance, such as increased rates of error,
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impaired cognition, reduced quality of care and decreased patient safety, increased nurse and
patient injuries, and other health problems were a result of 12-hour shifts for practicing nurses
(Caruso, 2014; Chen et al., 2013; Clendon & Gibbons, 2015; Dall'Ora et al., 2016; Dall'Ora et
al., 2019; Estryn-Béhar & Heijden, 2012; Griffiths et al., 2014; Han, Trinkoff, & Geiger-Brown,
2014; Havlovic, Lau, & Pinfield, 2002; Min, Min, & Hong, 2019; Pierre et al., 2019; Rhéaume,
& Mullen, 2018; Salminen, 2016; Stimpfel, Sloane, & Aiken, 2012; The Joint Commission,
2011; Trinkoff et al., 2007; Trinkoff et al., 2011).
The likelihood of these negative outcomes suggests that 12-hour shifts may do the same
for student nurses, considering the competing demands of a rigorous academic program. Student
nurses are attending other classes at the state university in addition to clinical rotations. The day
before clinical, students are expected to gather patient information, learn about that specific
patient condition, research treatment plans, and study medications needed for the next day,
requiring a minimum of 4 hours of preclinical day preparation. Completing patient assignments
is time-consuming and ma affect students sleep h giene and stress levels. The next da ,
students start their 12-hour clinical at 0700 ending at 1930, and the lack of sleep and fatigue may
negatively impact their academic and clinical performances. Danner (2014) indicates that student
learning declines as the shift progresses in 12-hour shift clinicals, but does not decline in 6-8
hour clinicals. Approaching clinicals over 6 hours would, therefore, seem to have less learning
decline than a 12-hour shift. The study also reveals that students in the 12-hour clinical were
rated lower on the use of evidence-based interventions than their shorter-day counterparts
suggesting compromised patient quality of care and patient safety (Danner, 2014). Other issues
when comparing biweekly 12-hour shifts versus weekly 6-hour shifts include students having
less opportunities for knowledge and skill application in the clinical setting because they are
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assigned only one patient each biweekly 12-hour clinical compared to two patients over the
course of two weekly 6-hour clinicals. By having only one patient to care for and research,
instead of two patients, there is less opportunity for clinical experiences.
Purpose
The purpose of this DNP project is to evaluate the change from a biweekly 12-hour
clinical model to a weekly 6-hour clinical model and compare the differences between groups in
student learning outcomes and fatigue on the DEU at a project hospital.

4

Chapter II: Literature Review
This chapter presents a substantial literature review from within the nursing field and
beyond. Literature was collected from several databases, including Academic Search Premier,
The Cumulative Index of Nursing and Allied Health Literature (CINAHL), Health Source:
Nursing/Academic Edition, APA PsycInfo, Main File, Academic Search Main Edition, Family
and Society Studies Worldwide, and PubMed. The following search terms and phrases were
used, nursing AND long working hours , nurse fatigue AND negative consequences ,
nurse fatigue AND work hours or length or long hours , nurse fatigue AND safet in
nursing , long working hours AND patient safet , nurse fatigue AND 12-hour shifts ,
nurse fatigue AND patient satisfaction , student nurses or nursing students AND
dedicated educational unit , student nurses or nursing students AND clinical hours ,
nursing students AND clinical hours , AND learning outcomes . Lastl , the project leader
searched shift workers AND fatigue . See Appendix A, Table 8 for literature search
databases and search term results. A total of 1038 articles were identified and located, and after a
careful review of titles and abstracts, 23 were deemed relevant to this project. The majority of the
articles included were published within the past eight years (between 2012 and 2020). Two older
articles were included for a historical perspective.
Long Hours Compared to Short Hours
The 12-hour nursing shift represents a widely-accepted nurse-preference within hospital
settings; however, concerns exist about how extended hours compare to shorter hours regarding
patient-care and nurses well-being (Stimpfel, Sloane, & Aiken, 2012). Stimpfel et al. (2012)
examined the correlation between hospital nurse shift length and three negative nursing
outcomes: (1) burnout, (2) job dissatisfaction, and (3) intention to leave the job. The study
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demonstrated a link between increased shift length and the percentages of nurses who reported
being emotionally exhausted, having feelings of lack of personal accomplishments, and or
having an inclination to leave the job. Furthermore, a higher proportion of nurses having to work
longer shifts was correlated with increased patient dissatisfaction (Stimpfel et al., 2012).
According to Min, Min, and Hong (2019), nursing is challenging because of the
unavoidable physical and mental fatigue. Min et al. (2019) examined the association between
working hours, fatigue, and nursing performance; they reported that performance decline usually
occurs near the end of the work shift. The study revealed that nurses working 8-hour shifts
reported lower physical fatigue compared to nurses working 10-hour or longer shifts.
Furthermore, higher levels of fatigue levels and lower nursing performance were found with
nurses working 12-hour shifts compared to nurses working 8-hours or less. The implications are
that hospital leadership may need to review the 12-hour shift system and examine the impact of
nurse fatigue and lowered performance quality (Min et al., 2019). Havlovic, Lau, and Pinfield s
(2002) cross-sectional study of 520 nurses explored the effects of extended shift length on
nurses satisfaction with their work schedules and perceived qualit of patient care. Nurses were
working either three or four 11-hour shifts per week compared to five days of 7.5-hour shifts.
The results indicated negative associations with the nurses perception of the qualit of patientcare and dissatisfaction with 11-hour shifts compared to 7.5-hour shifts (Havlovic et al., 2002).
A stud conducted b Dall Ora, Griffiths, Emmanuel, Raffert , and Ewings (2019) in
487 hospitals within 12 European countries examined nurses working 12-hour shifts and 8-hour
shifts and correlated opportunities to engage in continuing education programs, opportunities for
nurses to discuss continuity of patient-care, and the loss of patient-care information during shiftchanges. A decrease in agreement that there were ample development or continuing education
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programs was associated with working 12-hour shifts when compared to working 8 hours or less.
The odds of nurses working 12-hour shifts to have enough time to discuss patient-care issues
with other nurses were reduced by 24% compared to nurses working eight hours or less. Twelvehour work shifts were also associated with lost information during shift-change reports in
comparison to eight hours or fewer work shifts. To address the issue of information lost during
shift-change reports, nurse managers may question the use of long nursing shifts and explore
additional options and solutions (Dall Ora et al., 2019).
The importance of quality and quantity of sleep is essential for overall health. With
regard to job performance, sleep quality and length of sleep are important for healthcare
professionals working long hours. Sleep length disruption leads to sleepiness on the job and
contributes to poor concentration and increased fatigue, leading to a decrease in job performance
(Rheaume & Mullen, 2018). Rheaume and Mullen (2018) launched a pilot study to investigate
the effects of 12-hour and 8-hour shifts on cognitive errors by nurses. Inherently, there is less
time to sleep with a 12-hour shift schedule. The results showed that lower numbers of sleep
hours in 12-hour nursing shifts were associated with more cognitive errors. The total sleep time
for nurses working 12-hour shifts was decreased by 20% compared to 3% in nurses working 8
hours. The 8-hour group had also higher sleep quality compared to the 12-hour shift group.
These findings suggest that nurses who work 12-hour rotations have an increase in sleepiness
and a negative effect on their sleep patterns when nurses are working and when they are not
working. Rheaume and Mullen (2018) did not discuss the effects of long working hours on sleep
quality extended to days when the nurses were not working; however, it is suggested that the
cumulative effects of sleep deficiency are something nurse managers should be aware of, and
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perhaps implement specific strategies, such as greater shift work flexibility, to mitigate these
negative effects (Rheaume & Mullen, 2018).
The 12-hour shifts allows for more days off each week and provides flexibility for the
individual nurse. This increased flexibility also means working longer hours, which may have a
potential adverse effect on productivity and efficiency (Salminen, 2016). Salminen (2016)
conducted a literature review that correlated extended hours and shift work with occupational
injuries in individuals who worked 8-hour, 10-hour, and 12-hour shifts. The results showed that
the risk for occupational injury was 15% higher in the 10-hour and 38% higher in 12-hour shift
workers compared to 8-hour shift workers. Studies in Salminen s (2016) review concluded that
most workers preferred 12-hour shifts because of the subjective feelings regarding health and
family life; however, most objective performance measures showed negative results. Overall,
Salminen (2016) concluded that working longer hours (10 and 12-hour shifts) increases the risk
of occupational injury and recommended it would be more beneficial for employees to work
shorter shifts (8-hour shifts) in the long run due to increased injury risk.
Multiple researchers have found that 12-hour shifts are associated with an increase in
fatigue, an increase in risk for mistakes, higher risk for injury to self, and an increase in negative
physiological outcomes (Chen, Davis, Daraiseh, Pan & Davis, 2014; Estryn-Béhar & Heijden,
2012; Salminen, 2016). Clendon and Gibbons (2015) investigated the effect of working a single
12-hour shift in acute hospital settings compared to working less than 12-hours and found an
increased risk of making an error in nurses who work 12-hour shifts. Clendon and Gibbons
(2015) further suggest that hospital leadership, currently operating 12-hour shifts, should review
the potential negative impact on nurse and patient outcomes, and that it may be appropriate to
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reduce the shift length or revise scheduling patterns to significantly incorporate breaks into
working hours.
Estryn-Béhar and Heijden (2012) conducted a secondary analysis of a large European
database to examine the effect of work schedule based on three parameters, including work and
family balance, health, and safety. The results of the aforementioned secondary analysis, based
on the responses of 39,898 nurses, revealed that nurses working 10-hour or 12-hour shifts were
more satisfied with their family life, but their health was poorer compared to nurses working 8hour shifts. The study also indicated that nurses working 10- or 12-hour shifts were often
dissatisfied with staff handovers due to mistakes and reported a lowered quality of teamwork.
Nurses working 12-hour shifts further reported more disruptions on the job and higher physical
load compared to 8-hour shift workers (Estryn-Béhar & Heijden, 2012). Estryn-Béhar and
Heijden concluded that nurses tend to accept 12-hour shifts at the expense of their health to
reduce their home and work conflicts and they additionally suggest that nurse managers develop
organized work shifts to permit sufficient time for handovers, social support, and team building
to decrease the risk for health issues and to improve the quality of care (Estryn-Béhar & Heijden,
2012).
Long versus short clinical days and student learning outcomes. Clinical experiences
for nursing students may have many variations. The decisions to which variation to use depends
on the type of clinical site and faculty preference. A literature review regarding the topic of
shorter versus longer clinical experiences is limited in nursing students (Danner, 2014). The
review by Danner (2014) discusses student perspectives on 12-hour clinical days. Some students
reported that 12-hour clinical shifts led to fatigue and deterioration in patient care later in the
shift, and some faculty believed that longer shifts lead to negative effects on student learning in
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clinical and classroom. Many faculty indicated that student fatigue was the major predisposing
factor to deterioration in their learning. Danner s (2014) prospective design stud involved 146
students in Fundamentals and Medical-Surgical courses, who were randomly assigned to one 12hour clinical day or two 7-hour consecutive clinical rotations. This study compared the
achievement of student learning outcomes of these two student groups. The quantitative tool to
measure eight competencies was an existing Clinical Evaluation Tool (CET) already used in the
nursing school. Researchers gathered qualitative data through a survey administered at the end of
the course. The survey provided data on student and faculty perceptions on the effects of the
clinical length on student learning. The results of this study revealed that there were no
significant differences in the mean of clinical competency achievement scores between students
in 12-hour and 7-hour clinical days. However, in five out of eight competencies, the students in
7-hour clinical days achieved a higher mean score compared to students in 12-hour shifts.
Furthermore, after faculty and students completed the survey asking about their perceptions of
the effects of the length on their clinical day, both faculty and students acknowledged the
appearance of a decrease in learning throughout the 12-hour shift because of fatigue. While
students in the 12-hour clinical day group believed that the quality of patient care was
maintained throughout the day, faculty perceptions were not agreeable on the sustained quality of
care for the entire 12 hours. The results of this study provide educators an opportunity to adapt to
the needs of both student groups in various clinical agencies. Incorporating a variety of learning
experiences throughout the clinical day, such as post-conference, group concept mapping, and
web searching evidence to their care plans, are strategies to keep the students engaged during
later hours in the day. Faculty participating in 12-hour clinical days need awareness of declining
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student energy levels and realize that 12-hour shifts might not contribute to the best learning
outcomes (Danner, 2014).
Twelve-hour shifts are common in hospital scheduling; however, studies have shown
many concerns regarding long working hours. Long shifts for nursing students ease
overcrowding of students in teaching hospitals; however, nurse educators have a more skeptical
opinion of long clinical hours due to concerns of student fatigue and decreased learning
opportunities (Woodworth, 2014). Woodworth (2014) conducted a study to discuss the
implementation of 12-hour shifts and compares NCLEX passing rates of students who had 12hour clinical days compared to students with two weekly 6.5-hour shifts. The study included 309
students, of which 55 students were assigned in a 6.5-hour evening shift group, 180 students
were in a 6-hour day shift group, and 71 students in a 12-hour group. First-time NCLEX test
results were compared with students in each clinical group. Although not statistically significant,
the results of this study revealed that the NCLEX failing rates were 9.1% (n=5) in 6.5-hour
evening shift, 7.2% (n=13) students in the 6.5-hour day shift, and 12.7% (n=9) students in 12hour shift. The end-of-semester feedback from students perception surve discovered that 55%
of respondents had to change their studying habits as a result of attending 12-hour shifts.
Students also commented in the survey that their grades might have been adversely affected
when their exams were scheduled on the days after the 12-hour clinical day. Although the
NCLEX failing rates were higher in 12-hour shift groups, the study concluded that clinical shift
scheduling did not have a significant effect on NCLEX failure rates. As nursing schools redesign
their clinical schedules for maximum efficiency, consideration of flexible rotations offers viable
options (Woodworth, 2014).
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Long hours versus short hours: non-nursing industries. In many industries that
operate on a 24-hour/7-day per week schedule, sleepiness and insufficient sleep are associated
with safety hazards. To potentially add generalizability to this DNP project, other shift workers
and extended working hours were examined. Just as with nurses, airline pilots jobs are
characterized by long and irregular hours which require high demands for alertness. Sallinen et
al. (2017) conducted a study in which sleep and alertness of airline pilots on different types of
rosters and routes on long-haul (more than 6-hour flight), short-haul (less than 6-hour flight), and
mixed fleet flights were examined. Pilots sleeping and waking patterns, on-duty levels, and
fatigue management strategies were measured. The results disclosed that short-haul (SH) and
long-haul (LH) flight duty periods (FDP) were associated with reduced sleep-wake ratio and
levels of subjective alertness. The results also reported increased use of effective duty-alertness
management strategies such as consuming foods and drinks to increase alertness and taking naps
when FDPs (FDP starts when the pilot reports for duty with the intention to operate the first
flight to the time when the plane is parked after the last flight) overlapped. The study concluded
that regardless of SH or LH flights, the overlapping and whole night FDPs should be prioritized
over other FDPs with respect to fatigue management. Additionally, the identification of fatigue
during flight operations requires the pilots to be assessed in all FDP phases, not only when the
plane is on the top of descent (Sallinen et al., 2017).
Long Hours and Fatigue
The definition of fatigue is a sense of exhaustion, tiredness, and lack of energy that can
result in distress and burnout. Long working hours and fatigue are associated with cognitive and
physical impairment. Studies have recognized nurse fatigue as a threat to nurse safety and patient
safety (Han, Trinkoff, & Geiger-Brown, 2014). Multiple research studies revealed concerns
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regarding nurses working long hours and fatigue-related outcomes. Chen et al. (2014) explored
the status of acute fatigue, chronic fatigue, and inter-shift recovery among 12-hour shift nurses
and how each differed by organizational and individual factors. The study showed that nurses
working 12-hour day shifts were not able to manage a healthy fatigue-recovery process, and
there is a need for increased fatigue awareness and the establishment of specific interventions in
hospitals adopting 12-hour shift work schedules (Chen et al., 2014).
Han et al. (2014) assessed the association of work factors, including extended hours, nonwork factors, and self-reported acute fatigue, chronic fatigue, and inter-shift recovery among
hospital nurses working 12-hour shifts. Nurses with elevated levels of acute fatigue were shown
to have had higher psychological demands at work and less social support. Nurses with high
levels of chronic fatigue also had higher psychological demands. Nurses with lower inter-shift
recovery reported weaker commitment to the workplace, higher conflict with coworkers, and
worse social support. To prevent nursing fatigue and burnout, the hospital leadership must pay
attention to more healthful scheduling and provide modifications and choices such as flexible
start time and length of shifts and number of tasks to improve health recovery from work (Han et
al., 2014).
Previously discussed integrative literature review performed by Min et al. (2019)
evaluated the effect of work schedule features, such as long versus short hours, but also
examined these effects on work-related fatigue among hospital shift nurses. Researchers
examined levels of chronic fatigue, acute fatigue, and inter-shift recovery, and the study reported
that there is a significant relationship between insufficient rest period and fatigue (Min et al.,
2019). The fatigue consequences include increased chance of nurse injuries and decreased
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patient safety, as these issues are related to safety and are major indicators of care quality
(Cronenwett, 2012).
Dall Ora, Ball, Recio-Saucedo, and Griffiths (2016) reviewed 35 studies and the
characteristics of shift work and their effects on employee performance. The exploration of shift
length effect on job performance focused on the comparison between 8 and 12-hour shifts.
ComA cross-sectional study of 745 nurses within this review found a link between job
performance and fatigue. Nurses working 9-12-hour shifts were associated with higher levels of
physical and acute fatigue, and these fatigue levels demonstrated a negatively correlation with
job performance. Nurses who worked more than 12-hour shifts were less likely to stay alert at
work and were more than twice as likely to report an error compared to nurses working 8-hour
shifts. Nurse managers are faced with challenges organizing shift work such as shift length,
overtime, opportunities for rest, and the confluence of these factors. Introducing fixed shifts may
be considered to decrease nurses fatigue levels and improve patient safet (Dall Ora et al.,
2016).
A prospective observational study conducted by Pierre, Mathieu, Alexandre, and AnnSophie (2019) was to determine whether perceptions of sleepiness in emergency physicians
could provide accurate data of fatigue-related impairments when working prolonged hours. The
results showed that prolonged working hours affected their reaction times and subjective rating
to different extends. Results showed a incongruity between objective and subjective measures of
fatigue-related variables in emergency physicians working prolonged hours. These discrepancies
may give the individuals an illusion of being in control; however, by following fatigue risk
management systems, an acceptable performance could be managed by the utilization of suitable
mitigation strategies. The introduction of reliable screening techniques allow healthcare system
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to monitor fatigue-related risks continuously and verify that appropriate actions are properly and
promptly implemented. Additionally, increasing awareness of these distortions between the
subjective and objective feelings in fatigue-related impairments is equally important (Pierre et
al., 2019).
Fatigue levels in nursing students experiencing 12 and 6-hour clinical shifts.
Fletcher, Buffington, and Overcash (2020) compared the chronic fatigue, acute fatigue, and
intershift recovery between two groups of students experiencing 12-hour and 6-hour clinical
shifts supervised by the faculty. The study used descriptive design and included 106 students in a
College of Nursing at a large university in Ohio. Data was collected at one point of the 14-week
semester. OFER scale was used to measure chronic fatigue, acute fatigue, and inter-shift
recovery. The study reported no significant differences in chronic fatigue, acute fatigue, or intershift recovery for in the undergraduate nursing students who experienced either a 12 hour
clinical shift or two 6 hour clinical shifts. The stud results are consistent with the literature
conducting similar studies. Although this stud s findings do not report significant difference in
nursing students fatigue levels, the literature reports negative outcomes associated with longer
shifts such as slower reaction time, attention deficits, increased work-place injuries, and
problems with sleep (Fletcher, Buffington, & Overcash, 2020).
Fatigue: Non-nursing industries. Fatigue can pose a significant threat to the safety of
employees not only in the nursing field but in other 24-hour/7-day per week environments, such
as defense aviation. In these high-stress, high-workload aviation environments, employees have
utilized various protective or adaptive behaviors to decrease the risks associated with fatiguerelated errors. The study conducted by Dawson, Cleggett, Thompson, and Thomas (2017),
examined the informal use of protective behaviors in a group of defense aviation employees such
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as pilots, air-crewmen, aeronautical engineers, and maintenance personnel. Study participants
identified 147 ways, formed into seven categories, to reduce the chances of fatigue-related error.
These strategy categories consisted of: (1) task-related strategies, (2) use of caffeine, energy
drinks, food, or water, (3) behavior-based strategies such as communication, interaction,
supervisory mode, (4) alternative activities including opportunistic rest or exercise, (5) strategic
napping, (6) preparatory fitness and training, and (7) observing and discussing fatigue. The
results revealed that militar pilots and maintenance crews spontaneous fatigue-proofing
behaviors evolved as a part of a team culture protecting group performance under high-demand
operating conditions (Dawson et al., 2017). Consequently, this study is highly relevant to the
nursing field, and the fatigue-proofing behaviors may be generalized to fatigued nurses and
nursing students working long hours or long hours may be reduced for nurses or nursing
students.
The Join Commi ion on heal h ca e o ke

fa ig e. In 2011, The Joint

Commission (TJC) issued a Sentinel Event Alert concerning health care worker fatigue and
patient safety. They urged an increased awareness for organizations to address risks to personal
safety and well-being, and to prevent adverse outcomes (TJC, 2011). According to TJC (2011),
fatigue can result from inadequate length of sleep or quality over extended period of time and
can also lead to number of problems such as diminished attention span and reaction time,
reduced motivation, confusion, memory problems, compromised communication, declining
information processing and problem-solving, indifference, and loss of empathy. TJC indicates
that shift length and work schedules significantl impact workers sleep and consequentl , their
job performance, patient safety, and their individual safety. These risks are therefore pertinent
considerations for health care workers that work 12-hour shifts.
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Yet, while the risks of extended hours have been known, the healthcare organizations
have been sluggish to adopt to changes. TJC suggested evidence-actions that health
organizations can implement to mitigate the risks of fatigue as a result of working extended
hours. These suggestions include: assess for fatigue-related risks (consecutive shift work, offshift hours, review of policies regarding staffing, etc.); evaluate hand-off processes during highrisk time when the workers are fatigued; invite staff to assist in designing work schedules to
minimize the potential for fatigue; explore and initiate a fatigue management plan that includes
evidence-based interventions to fight fatigue; and educate staff about sleep hygiene (getting
ample sleep, taking naps, practicing good sleep habits, and avoiding stimulants, alcohol, and
food that can impact sleep) and the effects of fatigue on patient outcomes. Moreover, all
organizations should explore opportunities for staff to express fatigue concerns, take actions to
address those concerns, and consider the contributing factors of fatigue when reviewing all
adverse events (TJC, 2011).
Recovery Process, Well-Being, and Job Satisfaction
Several studies reported a significant correlation between inadequate recovery process
and fatigue (Min et al., 2019). Nurses working extended-rotation shifts and short shift returns
had increased lethargy, exhaustion, and feelings of weariness than nurses with longer rest periods
between their shifts. A lack of time for energy recovery and high work volume results in workrelated fatigue including physiological, cognitive, emotional, and sensory elements (Min et al.,
2019). Nurses who worked extended hours reported achieving insufficient sleep, poor quality,
and sleep disturbances. Additionally, nurses working consecutive 12-hour shifts experienced
inadequate time to recover between the shifts and incur sleep debt (Rheaume & Mullen, 2018).
Sleep disruption and fatigue have been linked to cognitive deficits and the risk of work-related
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injur increases and job performance decreases. Working long hours affect nurses sleep and
clinical judgment, thus affecting patient safety. Rheaume and Mullen (2018) study examining the
effect of long hours and shift work on cognitive errors in nurses revealed that nurses with 12hour shifts often sleep less, are slower falling asleep, and have more disruptive sleep compared
to nurses working 8-hour shifts. The conclusion of this study is congruent with other evidence
indicating that 12-hour shifts have a negative effect on nurses sleep patterns and sleepiness
(Rheaume & Mullen, 2018). Pierre et al. (2019) found that fatigue-related extended shifts lead to
sleep loss, thus slower reaction times. Furthermore, individuals frequently misjudge fatiguerelated impairments during episodes of sleep deprivation or functioning under adverse circadian
phases. Individuals with chronic fatigue syndrome demonstrate sleep quality misperception
(Pierre et al., 2019).
The research identifies individual characteristics of shift work such as shift lengths, total
weekly hours worked, and rest opportunities in between shifts may have an impact on employee
well-being (Dall Ora et al., 2016). There is evidence that nurses impaired ps chological wellbeing plays a significant role between the work environment and poor job outcomes, including
poor qualit of patient care. Dall Ora et al. (2016) performed a review of multiple studies
investigating the characteristics of shift work and its effect on well-being, job satisfaction,
absenteeism, and intention to leave the job in all healthcare sectors and beyond. The study results
(n = 25,924 nurses) indicated that staff who worked 12-hour shifts were associated with higher
burnout scores in comparison working 8-hour shifts or less. A large cross-sectional study by
Stimpfel et al. (2012) explored absenteeism and intention to leave, which suggested that nurses
were more likely to report the intention to leave the job when they worked 12-hour shifts
(Stimpfel et al., 2012).
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A previously discussed study conducted by Han et al. (2014) expanded further on factors
associated with high chronic fatigue and low inter-shift recovery for nurses with 12-hour shift
work. Nurses working 12-hour shifts reported a decreased sense of meaning at work, higher
psychological demands, decreased social support, decreased feedback from their supervisors and
colleagues, and decreased job satisfaction. The odds of these unfavorable outcomes were even
higher with nurses working more than 13 hours. To prevent burnout and job dissatisfaction,
nurse managers must foster a more supportive work environment, increase work group cohesion
among nurses and physicians, promote methods to reduce psychological exhaustion, provide
tailored educational programs to reduce chronic fatigue, and enhance fatigue recovery between
shifts (Han et al., 2014).
Stimpfel et al. (2012) stud investigated the relationship between nurses shift length and
the rates of burnout and job dissatisfaction characterized by factors such as emotional
exhaustion, the depersonalization of patients, and feelings of lack of personal accomplishments
by caregivers. The results of this study indicated a 2.5-time increase in the odds of burnout and
job dissatisfaction for nurses working longer shifts than nurses working 8-hour shifts. The
burnout score for nurses working 13 hours or more was 56% compared to 20% in nurses who
worked 8-hour shifts. To decrease job dissatisfaction, nursing leadership should encourage a
workplace culture that respects nurses da s off, allow nurses to refuse working overtime, and
promotes nurses prompt departure at the end of the shift (Stimpfel et al., 2012).
Nurses aim to accept 12-hour shifts at the expense of their own welfare and personal
commitments, such as ensuring adequate sleep, exercise, self-care, and family obligations
(Estryn-Béhar & Heijden, 2012). Estryn-Béhar and Heijden (2012) reported that nurses working
12-hour shifts often feel more tired, have the greatest risk for burnout, and have low work ability
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index. Overly-commitment nurses report being nearly twice as exhausted and have a higher risk
for sick leave, intention to change their work setting, and intention to quit the nursing profession.
Although the implementation of 12-hour shifts seems to be an answer for recruitment problems
for the managers, the risk for poorer health and job satisfaction has been highly underestimated.
Thus, developing and implementing strategies such as allowing naps during night shifts,
extended childcare, and reduction of frequent changes to shifts on short notice is important
(Estryn-Béhar & Heijden, 2012).
Quality of Care, Patient Safety, and Care Left Undone
Working long hours is correlated with fatigue, decreased levels of alertness, reduced
nursing performance and quality of care, lower patient satisfaction, and increased rates in patient
adverse events (Griffiths et al., 2014). Griffiths et al. (2014) examined shift patterns of European
nurses and investigated whether shift length and overtime were associated with nurse reported
quality of care, safety, and nursing duties left undone. The results revealed that nurses working
12-hour shift were more likel to rate the qualit of care in their unit as poor or fair
compared with nurses working 8 hours or less. Additionally, nurses working 12-hour shifts
increasingl rated patient safet as poor or fair compared with nurses working 8 hours.
Nurses working 12 hours or more reported higher rates of inadequate or incomplete care
compared to their 8-hour counterparts. The results of this study suggest policies that move to
longer shift duration in an effort to reduce overall workforce requirements, such as savings on
nurse salary costs and maintaining the same patient-nurse ratio with fewer staff, may not produce
the desired effects if nurses perform less effectively and safely (Griffiths et al., 2014).
Dall Ora et al. (2019) suggest that increased shift duration is associated with adverse
effects on the quality of patient care and increased omissions in necessary care. Although 12-
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hour shifts reduce overlaps between shifts, these overlaps are alleged to be unproductive and
dangerous resulting in higher risk for patient safet incidents. Dall Ora et al. (2019) surve stud
indicates that nurses tend to accept longer and fewer shifts because they benefit from an increase
in time off, a satisfactory work-life balance, and lowered travel costs; however, this appears to be
at the expense of engaging in professional development programs, reduced opportunities to
discuss patient care with the upcoming nurse, and increased missed care. When nurses are
competing with the high demands of their job, they prioritize clinical activities such as patient
surveillance and treatments or procedures at the expense of discussing and planning patient care.
Dall Ora et al. (2019) stud findings suggest that working 12-hour shifts or more jeopardize
patient outcomes and nurses should reconsider if long shifts outweigh the risk of their personal
health cost and patient safety. Nurse managers and organizational leadership should also explore
methods of how to increase access to continuing education. There are rapid changes in healthcare
and nurses have to continuously keep up with the best evidence-based practice to deliver safe
and effective patient care (Dall Ora et al., 2019).
Studies show that errors can lead directly to poor patient outcomes; therefore, it is
important to understand the link between shift length and nursing error to ensure that the optimal
level of patient safety is achieved (Clendon & Gibbons, 2015). Six studies within the systematic
review performed by Clendon and Gibbons reported higher rates of error for nurses working 12hour shifts and a 3-time increase in likelihood for shifts lasting 12.5 hours or more. Another
study in this review found that nurses working 12-hour shifts were significantly more likely to
incur a needle stick injury compared to nurses working less than 12-hour shifts (Trinkoff, Le,
Geiger-Brown, & Lipscomb, 2007). Stimpfel et al. (2012) reported that the higher proportion of
nurses working 12 hours, the less likely the pain was controlled in patients. Additionally, a study
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by Stimpfel, Lake, Barton, Gorman, & Aiken (2013) explored if there is an association between
shift lengths in pediatric nurses and the quality of patient care. The study revealed that nurses
who worked 12-hour shifts or more were significantly more likely to report frequent central lineassociated bloodstream infections (CLABSI). The results indicate that the 2-times higher
frequency of CLABSI in nurses working 12 or more hours can be attributed to inadequate quality
of sleep and decreased ability to manage stressful situations (Stimpfel et al., 2013). Factors that
may mitigate patient safety, the risk for error, and care left undone in organizations where 12hour shifts are commonly scheduled is an area for further research (Clendon & Gibbons, 2015).
According to Caruso (2014), fatigue-related impairments may lead to a reduction in job
performance, which may negatively impact the employer and the community. Long hours are
frequently linked to errors in patient care and patient dissatisfaction (Caruso, 2014). Stimpfel
(2012) examined data from nurses working 12-hour shifts and their patients. Patients in this
study reported that nurses working 12-hour shifts did not communicate well, their pain was not
adequately controlled, they did not get a prompt help when needed, and they would not
recommend the hospital. Trinkoff, Johantgen, Storr, Gurces, Liang, and Han s (2011) stud
reported that hospitals with higher fatal patient care outcomes had higher rates of working longer
hours, had less time off from work, worked when they were sick, and had higher weekly work
burden. To promote progress and decrease the negative effects of increased shift duration,
workplaces should exercise periodic assessments to explore the influence of work schedules on
factors such as job performance, alertness, sleep quality, unintentional injury, worker errors, near
misses, illnesses, and responsibilities on and off the job (Caruso, 2014).
Nurse Injuries, Health Problems, and Diseases
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Extended work duration hours have been reported as a factor contributing to increased
fatigue and increased injuries (Rheaume & Mullen, 2018). According to these authors, extended
work hours also have adverse effects on health and well-being in nursing staff. Shift work can
disrupt circadian rhythms, which in turn disturbs maintenance of body internal temperature,
hormonal balance, sleep patterns, and blood pressure. Chronic exposure to extended working
shifts changes the usual biological processes and is associated with poorer health and increased
risk of developing chronic diseases (Rheaume & Mullen, 2018). Rheaume and Mullen (2018)
indicate that nurses working extended hours report inadequate sleep, poor quality, and frequent
sleep disruptions. Work-related injuries are associated with sleep-related fatigue. Additionally,
an incident risk increase of 15% during the afternoon shift and 30% on the night shift were
reported when compared to morning shift (Rheaume & Mullen, 2018). To address work-related
incidents, Rheaume and Mullen (2018) suggest that the work schedule is reexamined to promote
frequent breaks and specific countermeasures, including short napping during rest periods, which
may lessen the effects of fatigue (Rheaume & Mullen, 2018).
Long working hours have also been associated with an increased risk of occupational
injuries and decreased sleep (Salminen, 2016). From the 2004-2009 National Health Interview
Survey (n = 89,336), the risk for injury increased by 14% when there was a 10-hour increase in
weekly working hours and a 1-hour decrease in sleep was linked to a risk increase of 10%
(Salminen, 2016). One critical point for occupational safety is to note that the highest risk for
occupational accidents is during the last working hours on the extended work day (Salminen,
2016). Another study based on the US National Health Interview in 2004-2008 (n = 69,248)
showed that the longer work hours, the higher injury frequency. Working 12-hour shifts or more
per day doubled the risk of injury (Salminen, 2016).
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The demanding schedules of nursing staff can lead to difficulties with sleep, which is
important to maintain personal health and work safety. Studies show that sleep duration may be
decreased by the insufficient time between work shifts and additional demands of work and
personal life (Caruso, 2014). Caruso s (2014) literature review examined the wide range of risk
factors to nurses, patients, and employees that are linked to shift work, work duration, and lower
quality of sleep from other sources. The results of this review suggest that shift work and long
hours are linked to inadequate sleep, which causes a decline in neurocognitive functioning and
performance. A decrease in neurocognitive functioning can then cause decrease in decisionmaking abilities, and reduction of situational awareness and response to patient care needs.
Another link associated with long working hours were related poor health and coping behaviors.
Along with sleep disturbances associated with long hours, shift workers often complain
of gastrointestinal disturbances such as abdominal pain, gas, changes in appetite, indigestion, and
heartburn (Caruso, 2014). These disturbances might be due to disruptions in circadian rhythms
involved in food digestion, stress response, and immune function. Additionally, nurses working
long hours complain of bad mood, depression, irritability, difficulty maintaining personal
relationships, and personality changes. Individuals that have chronic diseases may experience
more difficulties in the management of their symptoms and disease progression rates when
working long hours. Extended work durations are also associated with poor recovery and
lowered personal health. The key strategy to minimize the previously mentioned risks is making
a sleep priority, examine and improve work schedules, involve staff members in scheduling
design process, create and implement fatigue management plans for individuals, provide
opportunities to educate staff members about sleep and fatigue, and support those who work
longer shift durations (Caruso, 2014).
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Summary of Available Evidence
Nurses working 12-hour shifts are associated with fatigue and other adverse outcomes
such as burnout, recovery process, job dissatisfaction, occupational injuries, patient safety,
insufficient quality of care, cognitive and physical impairment, and health problems. Higher
levels of fatigue affect nurses job performance and productivit due to diminished problem
solving, attention span, reaction time, communication, and physical and emotional status. The
probability of these adverse outcomes implies that 12-hour shifts may do the same for student
nurses, particularly considering the challenging demands of rigorous academic nursing programs
coupled with family and other personal responsibilities. Experiencing more frequent but shorter
clinical hours in nursing students may reduce fatigue without compromising the achievement of
student learning outcomes and NCLEX passing rates. The implementation of more frequent and
shorter clinical hours should be strongly considered.
Needs Assessment and Description of the Project
Needs assessment are efforts in estimating insufficiencies such as unmet needs and gaps
in the current state (Moran, Burson, & Conrad, 2016). There are numerous reasons for
conducting a needs assessment. A needs assessment can be used to explore the extent of an
ongoing problem and to determine if a particular problem justifies implementing new changes.
Another reason is to decide what resources to address the problem currently exist and what other
resources can be identified to address the need. Furthermore, needs assessment is essential to
obtain information for tailoring a program to a specific target population (Moran, Burson, &
Conrad, 2016).
Population Identification
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The population participating in this project are nursing students (ages 18 years and older)
who are enrolled at a state university in Nevada, School of Nursing (SON), an accelerated 16month undergraduate program. Students in their second, third, and fourth semester spend weekly
6-hour or 8-hour clinicals or bi-weekly 12-hour clinicals on the DEU. In this project, students in
the second-semester nursing curriculum who completed theory in medical-surgical nursing and
attended clinical rotations, either 12-hour bi-weekly or 6-hour weekly at the project hospital on
the DEU medical-surgical unit will be asked to participate.
Sponsor of the Project and Key Stakeholders
The leadership at the project hospital are acting as sponsors in their support of the
necessary actions to implement and evaluate this new clinical model on the DEU unit. Due to the
nature of a DEU unit, there is open and ongoing communication regarding the educational
experience provided within this new model among key stakeholders. Stakeholders involved
include SON faculty, SON students, Clinical DEU Instructors (CDIs), and the hospital leadership
engaged on the DEU at the project hospital. The hospital leadership and SON are highly vested
in creating an optimum learning environment and achieving the best learning outcomes for
student nurses. Based on the past student performance on the DEU unit during their clinicals,
many students receive the opportunity to interview and work at the hospital after their
graduation, which benefits the newly graduated nurses and other hospitals within the system. In
addition to students, SON faculty, and hospital administration, the key stakeholders are the DEU
CDIs, who are the experts in patient care and are very valuable players in this model as it is their
primary responsibility to ensure student learning and continuity with individual students over the
length of the entire clinical rotation.
Organizational Assessment
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In Spring 2012, the SON at this state university developed an academic-practice
relationship with the project hospital with the shared goal of developing a DEU for the
undergraduate student nurses. So far, the DEU model is the only one in the State of Nevada,
available only to SON students at the state university. Today, there are two DEU units at the
project hospital, and additional DEUs opened at other hospitals within the system. Since then,
hundreds of student nurses experienced caring for patients on DEU units, successfully graduated,
and are now registered nurses practicing at hospitals within the system.
The SON and the project hospital DEU model consists of the DEU team: Nurse Manager,
Charge Nurse, DEU Coordinator, Clinical Faculty Coordinators (CFC), Course Coordinator,
Clinical DEU Instructors (CDIs), and the students. The Nurse Manager is responsible for
organizing, directing, and controlling the DEU unit. The Charge Nurses creates the CDI
schedule. The DEU Coordinator has the administrative oversight of the DEUs, such as chairing
and arranging meetings with the hospital leadership, providing CDIs orientation, and
collaborating with nurse managers. The Course Coordinator is responsible for designing the
medical-surgical course, classroom instruction, and achievement of course outcomes. The CFC
coordinates with the CDIs and acts as a resource to refine teaching and learning strategies. The
CDIs manage and evaluate student learning and directly observe and guide student learning
activities during patient interactions. Figure 1. below illustrates the SON DEU model.
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Figure 1. School of Nursing Dedicated Education Unit Model

Assessment of Available Resources
The nurse manager closely collaborates with the CFC and ensures that CDIs are
scheduled on the unit to two students to one CDI ratio. To off-set the additional time required for
teaching, the CDIs are required to care for only four patients instead of the usual six patients for
non-CDI nurses on the DEU unit. The charge nurse is responsible for creating student
assignments for pre-clinical preparation requirements. The patient-CDI assignment is aligned
with the patient for which the student has completed the pre-clinical preparation documentation.
Additionally, the CFC collaborates with the charge nurse and nurse manager to ensure that the
students are assigned to the same CDI throughout the semester over the course of clinical
rotations for the purposes of student clinical progression evaluation.
Team Selection Information
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Per an established agreement between the Nevada State Board of Nursing and the state
university SON, nurses qualify to become CDIs if they are BSN-prepared with a minimum of 3
years of experience in direct patient care. Often, bedside nurses do not have formal training in
educating nursing students. The CFC collaborates with the nurse manager to identify candidates
to be formally trained as CDIs to bridge this gap. CDI training involves a 4-hour class focused on
the state universit s mission, vision, curriculum, and clinical teaching and evaluation strategies.
The lead CFC, whenever possible, ensures extra CDIs are trained as alternates in the event that
the regular CDI is not on the unit to work with their students on a designated clinical day.
Cost

Benefit Analysis
There is no added cost to the modified clinical model. The project hospital incurs the cost

of the reduced patient load and the cost of CDI training. The project hospital anticipates the
benefit of increased retention of new graduate registered nurses who have completed a DEU
rotation. In addition, once the nurses who have completed DEU rotations meet the minimum
qualifications, they are eligible to become CDIs themselves; this has been referred to as the
Legac CDI.
Scope of the Project
This quality improvement project aims to implement and evaluate a modified clinical
model, 6-hour clinicals instead of 12 hour clinicals, within an existing DEU. Information from
the analysis of this intervention will provide valuable insights to nurse educators in framing
future clinical experiences at a state university.
Mission, Goals, and Objectives
The mission statement of this project is aligned with the state universit s mission
statement. The key measures are (1) student achievement of learning outcomes, and (2) quality
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and impact of DEU clinical services. The goal of this project is to successfully implement, and
evaluate a modified clinical model. Specifically, this project aims to determine if there are
differences between these modifications and decreased student fatigue and improved learning
outcomes. The first objective is to implement and evaluate the modified clinical model within the
DEU. A second objective is to determine whether these modifications assist in addressing
student fatigue, which will be measured by Occupational Fatigue Exhaustion Recovery
(OFER15) questionnaire. A third objective is to determine whether these modifications are
helpful in improving student learning outcomes as measured by Health Education System
Incorporation (HESI) specialty exam.
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Chapter III: Theoretical Underpinnings of the Project
Theoretical foundations can be used to relate all important aspects of change to the DNP
project. The utilization of a conceptual framework serves as a guide to identify all concepts that
affect the project structure. Most projects involve change, and change is notoriously difficult to
attain. Understanding and implementing a change theory may help the change agent to raise the
odds of project success (Mitchell, 2013). When planning a change, it is of utmost importance to
include how the outcomes will be achieved through transformation and how this will affect all
stakeholders involved.
Lewin s theor has been widel used in clinical nursing practice, nursing education,
nursing administration, and other healthcare operations (Shire , 2013). Lewin s theor of change
assists in avoiding the common difficulties that impede the attainment of change initiatives and
offer guidance through the change process, including specific action plans and decision-making
for change. Factors such as different levels of analysis including needs assessment, population
identification, organizational assessment, cost-benefit analysis, and assessment of available
resources are significant before making change as it also affects the sustainability of the change
(Shirey, 2013).
This chapter presents Lewin s three-stage theory as the conceptual framework utilized for
this DNP project. An overview of Lewin s theor and relevance of the three major concepts and
three stages of the theory will be discussed. The following stages set forth by Lewin will serve as
a groundwork during the implementation of 6-hour weekly DEU clinical rotations at the project
hospital in efforts to achieve the desired change.
Change Theory
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Kurt Lewin is noted as the first change theorist. Among his many accomplishments, he is
known for the development of force field analysis as the framework for recognizing and
analyzing the factors affecting a change. The force field analysis specifies forces as driving
(helping forces) or restraining (hindering forces) movement toward achieving a goal. This force
field analysis framework forms a groundwork of Lewin s three-stage change model. Lewin
identified unfree ing-change-refree ing stages through which a change must proceed before it
becomes a part of the system. Unfreezing is the first stage when change is needed, change is the
second stage when change is initiated, and the last stage, refreezing, is when equilibrium is
established (Levin, 1947; Shirey, 2013).
Within this DNP project, based on the literature review and feedback from students and
CDIs about their past clinical experiences on the DEU, a change is needed. The current DEU at
the project hospital consists of 12-hour biweekly shifts and according to the feedback these long
biweekly shifts contribute to fatigue, forgotten knowledge, less experience with various patient
care activities, and decreased performance due to other school or home-related obligations. In
this chapter, the project leader discusses each Lewin s stage of change and how this change
theory will be used as a framework through the change stages on the DEU at the project hospital.
Unfreezing Stage One
The first stage involves finding a method to make it possible for individuals or
organizations to get ready for change. This stage may come with individual resistance and group
conformity. Lewin (1947) suggests three methods that assist in the unfreezing process. The first
method is to increase the driving forces that direct the existing situation to the desired change.
This can be achieved by the change agent recognizing the gap, detecting the need for change, and
activating others to acknowledge the need for change. Unfreezing may begin with the change
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agent recognizing a gap and demonstrating differences between the desired and current
outcomes. Part of unfreezing is creating a sense of urgency. A solution can then be elected in
planning for moving away from the current state. Lewin suggests the use of force field analysis
and identification of factors that hinder the change and factors conducive to change. In order to
increase the chances of successful change, driving forces need to be strengthened and restraining
forces need to be weakened (Lewin, 1947; Shirey, 2013).
Unfreezing stage on the DEU. During Lewin s unfree ing stage, the project leader
reviews literature evidence and performs a needs assessment, identifies the population, sponsors,
and key stakeholders, completes organizational assessment and assessment of available
resources, performs a cost-benefit analysis, and constructs the mission, goals, and objectives for
this DNP project. The project leader gathers this evidence and mobilizes the state university
SON, project hospital leadership, CDIs, and students and presents the need for change while
creating a sense of urgency. There will be three steps in the unfreezing stage before the project
can proceed to implementation, also known as change stage.
First, the project leader meets and discusses the need for change from 12-hour biweekly
to 6-hour weekly rotations with the Associate Dean for Undergraduate Affairs, the Lead DEU
Coordinator, and the BSN Program Director at the state university. Information gathered from
CDI feedback and student final clinical evaluations indicated that current 12-hour shift model is
problematic for a variety of reasons including: (1) fatigue secondary to long shifts; (2) forgotten
knowledge due to attending clinical on a biweekly basis; (3) less exposure and experience with
varying patient care situations due to less clinical days in a given semester; and (4) an increase in
competing demands due to long shifts interfering with performance with other school obligations
on the days before or after clinical. The project leader discusses with stakeholders expected
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improvements as a result of the proposed change. Examples of expected improvements include
the following: (1) students will be less fatigued; (2) students will require less guidance in
performing patient care procedures; (3) students will be able to care for twice the number of
patients with at least twice the number of conditions exposure; and (4) students will be able to
more effectively balance managing their requirements for the program. Additionally, the project
leader shares knowledge found in literature, which supports shorter and more frequent clinical
hours in reduction of student fatigue and improvement of student learning outcomes. After all
facts are presented and questions from the faculty are answered, the project leader and state
university SON faculty agree on implementation of 6-hour weekly clinical rotation on the DEU
at the project hospital and decide on the timeframe for this change.
The second step in the first stage of Lewin s unfree ing is to involve the leadership at
project hospital. The hospital leadership would act as a sponsor of this project and their support
is necessary to implement the weekly 6-hour clinical rotations. To present this intended change,
the project leader and the DEU Coordinator organizes a meeting with the project hospital
leadership including the Chief Nursing Officer (CNO), the Medical-Surgical Director, and the
DEU Nurse Manager. During this meeting, the project leader shares the reasons for the change
such as findings from literature review, needs assessment, and student performance measures
based on the current biweekly 12-hour clinical rotations. The main concerns are discussed, which
are student learning outcomes and fatigue levels, and how this change may improve these
outcomes. The project leader highlights that implementation of the 6-hour weekly rotations does
not require any major hospital organizational changes, such as scheduling of CDIs. The same
number of CDIs scheduled on student clinical days is required, except the CDIs need to be
available on weekly basis instead of biweekly basis. The goal of this meeting is to strengthen the
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project hospital and state university SON clinical-academic partnership and gain mutual
agreement on implementing the change.
Lastl , the third step of Lewin s unfree ing stage is to get all CDIs to bu -in into this
planned change because they are valuable players in this DEU model and work directly with the
student, which ultimately affects their learning outcomes. Same as with the project hospital
leadership, the project leader presents evidence and the need for a change. However, because the
CDIs shared the same concerns as the students about biweekly 12-hour clinical rotations, they
may serve as the driving forces and help in the initial stages of unfreezing. Yet, the project leader
facilitates an open communication line with each CDI and ensures that every CDI is on board
with the implementation of weekly 6-hour clinical rotations. The project leader collaborates with
CDIs and listens to their opinions and concerns regarding the change and acts as a support and
resource.
Change Stage Two
Lewin s second stage, change, is also known as moving to the next level or
transitioning. The transition from unfree e to change takes time. This stage involves a process
of change that is more productive and a new way of working. It entails analyzing change as a
process and requires an inner movement that individuals and organizations make in reaction to
change. During this stage, it is necessary to create a detailed plan of action and engage the
stakeholders to see the proposed change in a new perspective. During this time, the change agent
mobilizes others to try out the change. The change agent realizes that this might be the most
difficult stage because of uncertainty and fear associated with the new change. To counteract
these fears the change agent involves coaching to overcome any reservations, understanding how
this change will benefit those involved, and communicating clearly to avoid losing sight of the
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desired outcome and distorted reality. One of the most common assumptions is knowing that not
everybody will fall in line just because the change is necessary. It may take them a long time to
recognize the benefits of this proposed change. Potential drawbacks must be planned for and
addressed while effective strategies are put in place to manage these situations should they arise
(Levin, 1947; Shirey, 2013).
Change stage on the DEU. After the project leader obtains a buy-in from the state
university SON leadership, project hospital executive leadership, and the CDIs, the project can
transition to the next stage, change, which is the implementation of weekly 6-hour clinical
rotations. During this stage, the project leader allows time for the initial change process to settle,
communicates clearly and frequently, answers questions honestly and openly, and involves every
stakeholder in the process for the change for it to occur effectively. The project leader meets with
the project hospital medical-surgical unit director and they collaborate when planning clinical
schedules for students and matching the students with the CDIs. To ensure CDI availability on
weekly basis, the project leader discusses CDI schedules including their vacation times and other
possible changes preventing students from having consistent CDIs during each clinical rotation.
Additionally, starting and ending times on the DEU unit will be discussed and possible
modifications associated with the 6-hour weekly rotations is reviewed and carefully considered;
for example, providing training to nurses who want to become new CDIs on the DEU. Also, it is
important to seek out potential CDIs to be trained as alternates in anticipation of increased
absence since there will be a need for CDIs on weekly instead of biweekly basis.
Furthermore, during the second stage, when the DEU 6-hour clinical rotations are
implemented, the project leader stays closely involved with the CDIs. Every clinical rotation, the
project leader rounds on the CDIs and students and continuously monitors their learning and
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teaching experiences. The project leader assesses CDIs reaction to change, answers questions,
responds to any concerns if they arise, and if needed justifies the change backed up by evidence
and facts gathered in the unfreezing stage. In this stage, the project leader identifies a CDI who
can act as ambassador for the change in specific activities including problem solving, organizing,
delivering communication messages, generating short-term wins, and creating support during
times of uncertainty. No barriers during the change stage are anticipated, other than possible CDI
scheduling issues and their absence due sick days, maternity leave, leave of absence, and other
unexpected events.
Refreezing Stage Three
Once the change is in full effect and the individuals and organizations embraced the
change, this is called the refreezing stage. The third stage of Lewin s theor calls for stabili ing
the change as it becomes implanted into the existing system, and the organization internalizes
and institutionalizes the changes. The key is to create a new sense of stability where the
individuals and organizations feel confident and comfortable with the new ways of working.
Additionally, in the refreezing stage the change agent needs to consider Lewin s force field
analysis and strengthen the driving forces facilitating the change and offset the restraining forces
impeding the change. With refreezing the new change, the balance of driving and restraining
forces will produce new homeostasis, which will generate a new norm. The third stage is
significant because institutionalizing the change will be critical to its sustainability over time. In
this final stage, the change agent remains available for advice and reinforcement since past ways
of doing may re-emerge and prohibit the sustainability of the new change. Finally, the change
will be evaluated to determine if the expected outcomes were achieved or if movement back to
previous stage is needed, additional changes may be developed (Lewin, 1943; Shirey, 2013).
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Refreezing stage on the DEU. In the refreezing stage, the project leader maintains
ongoing communication with state university SON faculty, project hospital leadership, CDIs, and
students. If the data analysis show that experiencing weekly 6-hour clinical rotations reduces
fatigue without compromising the achievement student learning outcomes, the project leader
may expect to anchor this new change into the DEU culture. The results of the project, the
relationships among the project results to evidence identified in the literature review, and the
Lewin s theor of change underl ing this project are shared with involved stakeholders. To
increase the potential for sustainability of this new change, the project leader develops strategies
such as ensuring that a continuous support exits for the DEU students, CDIs, and project hospital
leadership. The project leader establishes a feedback system, open communication, and training
on frequent basis for continuous improvement. The project leader may discover that additional
changes are required if there is a movement to previous stages. After the task of change is
completed and anchored on the DEU, a new change agent may be selected who continues to act
as a resource and support until another change is needed.
Strengths and Limitations
Shire (2013) indicates that the strengths of Lewin s theor of change are its practicalit ,
simplicity to use, and ease of understanding. Lewin s theor has been utili ed b man
organizations making successful top-down changes. On the other hand, the theory has been
criticized for being too simple, linear, and framed from a static perspective. Additionally, due to
the unpredictable and complex nature of change, it is not always possible to frame the change
from an unfreezing, moving, and refreezing perspective (Shirey, 2013).
Summary
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Attempts to implement a change face numerous barriers; however, proactive utilization of
conceptual framework may reduce or remove potential issues. Since every planned change may
be vulnerable to a failure at any point, choosing an appropriate theory can streamline the process
for the project leader and help the stakeholders affected by the change become more responsive
to the change. Lewin s theory of change is relevant to this DNP project and by recognizing the
three distinct stages of Lewin s theor , the project leader can plan and implement the needed
change on the DEU at the project hospital. In the first stage, unfreezing, the project leader shares
the reasons for the change. The project leader reviews literature evidence, needs assessment, and
identifies key stakeholders. The unfreezing stage in this DNP project proceeds through three
steps: (1) meeting with the SON leadership and sharing the current issues with 12-hour shift
biweekly clinical rotations and discussing expected improvements with the new change; (2)
meeting with the project hospital leadership with the goal to gain their buy-in for implementing
weekly 6-hour clinical rotations; (3) meeting with all CDIs involved in DEU and present
evidence for the need for change and how the new change may improve student fatigue,
knowledge retention, and increase clinical experiences. In the next stage, change, weekly 6-hour
clinical rotations are implemented, and the change leader assesses CDIs reaction to change,
promotes effective communication, and empowers CDIs to embrace weekly 6-hour clinical
rotations on the DEU. Additionally, the project leader collaborates with CDIs and continuously
monitors student learning experiences. In the last stage, unfreezing, the project leader may expect
to anchor the new change into the DEU culture if the evaluation results reveal improvement in
student learning outcomes and fatigue levels in students experiencing 6-hour weekly rotations.
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Chapter IV: Project Plan
This chapter defines the process for implementation of this project. The project plan is
described in detail, including the setting, description of the subjects, measurement, instruments,
activities, timeline, project tasks, and team. The implementation of this project meets all the
ethical standards for conducting a quality improvement project. The necessary resources and
supports based on the needs assessment, the risks and threats, ethical considerations, and project
evaluation are discussed.
Setting
The project setting is on the DEU at the project hospital, medical-surgical unit. The DEU
setting provides nursing students with a high-quality clinical environment and promotes growth,
learning, and achievement of student learning outcomes.
Description of Subjects
The subjects are students at the SON at a state university enrolled in their second
semester. The students completed theory in medical-surgical nursing and attended clinical
rotations, either 12-hour biweekly or 6-hour weekly, on the DEU at the project hospital in the
following semesters: Spring 2019, Summer 2019, Fall 2019, and Spring 2020. The subjects
included in this project are four cohorts of students: (1) Group A- Spring 2019, (2) Group BSummer 2019, (3) Group C- Fall 2019, and (4) Group D- Spring 2020. The first cohort in Spring
2019 consisted of 28 students, 32 students in Summer 2019, 31 students in Fall 2019, and 32
students in Spring 2020; therefore 123 students participated in this DNP project. See Table 1. for
the description of the groups. All students attended the same medical-surgical nursing course and
experienced the same amount of clinical hours (135 hours total) on the DEU. There will be only
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one final score in both HESI specialty exam and OFER15 fatigue survey score, measured only
once.

Table 1. Description of the Groups
Group A

Group B

Group C

Group D

Semester

Spring 19

Summer 19

Fall 19

Spring 20

Shift length

12-hour

12-hour

6-hour

6-hour

Frequency

biweekly

biweekly

weekly

weekly

# of students 28

32

31

32

Total hours

135

135

135

135

Measurements, Instruments, and Activities
Measurements, instruments, and activities including recruitment procedures, and
informed consent procedures are described in this chapter. Additionally, this section includes the
description of the measuring tools used to evaluate the change from a biweekly 12-hour clinical
model to weekly 6-hour clinical model and compare student learning outcomes and fatigue
within the DEU. This includes participant screening, demographic information, and two
subscales using psychometrically tested instruments: (1) HESI specialty exam and (2) OFER15
scale. The HESI specialty exam was used to measure students learning outcomes and the
OFER15 scale measures student fatigue. Description of validity and reliability of these subscales
are discussed in the following sections.

41

Recruitment procedures. The project leader obtained approval from the Associate Dean
of Academic Affairs and the Institutional Review Board (IRB) to send emails to eligible
participants. Nursing students were invited to complete OFER15 scale through listserv email two
weeks prior to end of the medical-surgical nursing course, and were reminded one week, and one
day prior to the end of the course. Consent to participate was implied if the student completes
and submits the survey via Qualtrics. In the email, students were provided a Qualtrics link, which
was accessed through their email. The project leader accessed the OFER15 scale scores in
Qualtrics for the purposes of assessing and distinguishing the full spectrum of fatigue and fatigue
recovery process in this student population.
The HESI specialty exam scores were administered in the last week of their medicalsurgical course. The HESI specialty exam scores were obtained from the BSN Program Director
as a means of monitoring student progression, assessment of student learning outcomes, and
student ability to apply the concepts they learned in the lecture and clinical within specific
content of the medical-surgical area.
Informed consent procedures. Participants were asked to participate and were informed
about the purpose of the project, and anticipated risks and benefits. The participants were
provided Office of Research Integrity

Human Subjects contact information, and informed that

their participation is voluntary. See Appendix C: Informed Consent and Purpose Statement.
Participant screening. Participants were asked which clinical rotation they attended (6hour weekly or 12-hour biweekly) to determine eligibility to participate in this project and their
email address. See Appendix C to view this question.
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Demographic information. Participants were asked to provide demographic background
information, such as age, gender, and race. See Appendix C to view these questions. At the end
of the survey there was a Thank You for a participation.
Description of HESI exam. The HESI exam is a standardized test used to analyze and
improve student success from admission to graduation. The HESI provides a comprehensive
formative and summative student learning assessment/evaluation. HESI is also used to predict
success on the National Council Licensure Examination (NCLEX). NCLEX is an examination
graduate nurse candidates must take to become Registered Nurses. HESI specialty exams are
created to assess student knowledge and the ability to apply their nursing knowledge within
specific content areas. The HESI specialty exams serve as a replacement for a final exam and
scores are used as the percentage of the course grade. The HESI counts for 15% of the medicalsurgical nursing course final grade. The HESI reports provide scores in particular content areas
and are used to evaluate curricular strengths and opportunities for improvement during
systematic program evaluation (Zweighaft, 2013).
The HESI specialty exam in medical-surgical nursing consists of 55 test items and the
blueprints are developed by HESI nurse educators with the clinical expertise in medical-surgical
nursing. The test items that measure nursing knowledge and competency within medical-surgical
nursing are selected from the HESI database. The parameters HESI uses to judge the quality of
test items include a cumulative difficulty level of no less than 40% and a point biserial
correlation coefficient of 0.15 and above. The HESI Predictability Model is used to calculate the
scores based on the application of this mathematical model to the raw data. Test items are
individually weighted on their difficulty level determined by the number of correct responses for
each test item. Each HESI medical-surgical exam also provides a conversion score, which
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represents the average difficulty weight of all items on the exam and the average weight of the
items answered correctly (Zweighaft, 2013).
HESI Reliability. HESI reliability is determined by performing an item analysis on each
HESI exam that is administered. The item analysis are then returned for a composite report of the
aggregate data. Discrimination data for each test item are obtained by calculation of a point
biserial coefficient. The overall reliability of the HESI exam is measured with Kuder Richardson
Formula 20 (KR20) for every exam administered. Reliability appraisals are recalculated with
each new HESI exam score and are updated simultaneously on all exams with the same test
items. The industry standards for exams of these lengths with the given population suggest KR20
scores of 0.80 or higher to be considered acceptable. The average reliability of all HESI exams is
0.90 or higher indicating satisfactory reliability. The average reliability score (AVG KR20) in
the HESI specialty exam medical-surgical content area in the school year 2017-2018 was 0.93
with the sample size of 29,261 nursing students in the United States (Vesey & Brunnert, 2019).
HESI Validity. The validity of HESI exams is determined through evaluation of: (1)
content validity; (2) construct validity; and (3) criterion-related validity (Zweighaft, 2013).
Content validity indicates the effectiveness of the test items when measuring student
knowledge and nursing skills. Content validity is established by evaluating the application of the
nursing content and the entry-level nursing practice. This evaluation is performed before the test
items are placed in the HESI database and then constantly evaluated afterwards to determine
their continuous relevance. Additionally, the content validity of HESI specialty exams is
determined be reviewing nursing courses syllabi that these exams are designed to evaluate across
the United States (Zweighaft, 2013).
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Construct validity reveals the extent to which a test measures specific constructs such as
traits, attributes, or qualities that are unable to be observed directly, but can be deduced from
testing (Zweighaft, 2013). HESI specialty exams measure constructs that are critical to a safe
entry-level nursing practice. These constructs are defined by nurse educators across the United
States and the National Council of State Boards of Nursing (NCSBN) practice analysis of the
most recent nursing graduates. Nurse educators utilize the HESI scores to make interpretations
regarding the effectiveness of their nursing academic program and student competence related to
specific content areas (Zweighaft, 2013).
Criterion-related validity refers to inferences made from test score analysis for the
purpose of predicting performance in an entr level position or the student s abilit to succeed
on the NCLEX -RN. Langford and Young s (2013) stud explored the value of administering
HESI specialty exams. The sample consisted of 3,790 nursing students from 63 randomly
selected schools throughout the United States of which 1,394 (36.7%) scored 900 or above. A
score of 900 or above is the acceptable score at which the students are predicted to pass the
NCLEX-RN. The NCLEX-RN result reports on 1,326 (out of 1,394 students) who took the
NCLEX-RN exam 1,281 (96.6%) passed the exam on the first attempt. The previous eight
validity studies conducted over 13 years showed predictive accuracy in the range of 96.36% 99.16% (Langford & Young, 2013).
HESI specialty exams are standardized exams, which can be confidently used to
objectivel evaluate student s program outcomes and future readiness for success taking the
NCLEX-RN. Additionally, administering HESI specialty exams during the nursing academic
program promotes early remediation that can assist in ensuring student success within the
program and ultimately success on the licensure exam. In conclusion, HESI specialty exams
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deliver quantitative evidence of the facult and nursing program s achievement in helping
students to attain their student learning outcomes and they can also be utilized as an instrument
of external program evaluation.
Description of OFER15 Scale. The OFER15 scale developed by Winwood, Lushington,
and Winefield (2006) is simple to administer and score. The scale gives a valuable indication of
the balance between adaptive fatigue states and recovery from these states, which mediate the
sequence to developing chronic traits. The scale can be applied to a nursing student or student
groups engaged in the same clinical rotations. The scale may be helpful to detect early warning
signs for students, which are incompatible with sustained health and well-being. The OFER15
scale has been developed and validated to assess the full spectrum of fatigue and fatigue
recovery process. The OFER15 scale consists of three subscales (1) acute fatigue, which refers to
incapability to participate in usual non-school activities as a consequence of previous clinical
shift; (2) chronic fatigue, which reveals physical, psychological, and emotional constituents of
persistent fatigue; and (3) inter-shift recovery, which suggests the degree to which previous
clinical shift-related fatigue is noticed to have taken place by the start of next clinical shift
(Winwood et al., 2006).
The OFER15 scale is a self-report questionnaire consisting of 15 questions: acute fatigue
(5 items), chronic fatigue (5 items), and inter-shift recovery (5 items). The scale items are about
the student experience of fatigue over the last few months. The measuring instrument typically
takes 5-10 minutes to complete. Scale items with Likert-type response choices range between 0
(strongly disagree) and 6 (strongly agree) yielding appropriate sensitivity to the scale items.
Items 9, 10, 11, 13, and 15 have reversed scores to ensure reliability indicating the maximum
fatigue and recovery scores. The total score for each of the three subscales ranges from 0-100,
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which is calculated using a formula: sum item scores divide by 30 and multiply by 100 (item
sum/30 x 100). Higher scores indicate a higher level of the subscale construct (Winwood et al.,
2006). The project leader received permission from Dr. Winwood to use the OFER15 scale and
was able to purchase the OFER15 manual with the agreement that the project leader would not
share the scale or its scoring key outside this study. See Appendix B for permission to use OFER
scale. See Appendix C for the 15-item OFER scale.
OFER15 Scale Reliability. The three subscales in OFER15 scale were examined for
internal reliabilit . Cronbach s alpha coefficient values for each subscale are as follows: chronic
fatigue (0.86), acute fatigue (0.84), and the inter-shift recovery (0.86) indicating adequate
internal consistency across the subscales (Winwood et al., 2006). The test/retest reliability of the
OFER15 scale has been conducted with a group of 132 participants in the original study and
returned back two months later after the original study. The analysis of the original and
subsequent responses indicated test/retest correlations of 0.64 for chronic fatigue subscale, 0.61
for acute fatigue subscale, and 0.62 for inter-shift recovery subscale. The OFER15 scale has
demonstrated high construct and internal reliability. The test/retest reliability indicates high
degree of consistency in responses over a timeframe of OFER15 measurement (Winwood et al.,
2006).
OFER15 Scale Validity. Discriminant and convergent validity were analyzed by
bivariate (Pearson s) correlations between OFER15 subscales. See Table 2. below.
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Table 2. Pearson Correlations Between Scales and Subscales
OFER15
Acute
Fatigue

OFER15 chronic fatigue

OFER15
Chronic
Fatigue
1.00

OFER15 acute fatigue

0.53**

1.00

OFER15 recovery

- .53**

- .61**

OFER15
Recovery

1.00

** = Correlation is significant at the 0.01 level.

The overall study results strongly support the high construct and discriminant validity of
OFER15 subscales. There were 29 studies worldwide reporting the use of OFER15 scale up-todate (between 2006 and 2019) indicating the wide use of OFER15 scale due to its high reliability
and validity. Majority of these studies were performed within nursing including, occupational
and environmental medicine, school teachers, emergency medical providers, emergency medical
service clinicians, and military aviation. However, the majority of the studies were in nursing
and nursing education (Winwood et al., 2006).
Timeline, Team, and Project Tasks
The team involved in the implementation process and project tasks consisted of the
stakeholders: project hospital leadership, CDIs, SON faculty, and project leader. For DNP
project timeline of the project tasks, see Appendix D, Table 9.
Resources and Supports
The nurse manager closely collaborated with the CFC and ensured that each pair of
nursing students is assigned to one CDI scheduled on their clinical day and the same CDI is
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assigned to the students for the remainder of the semester if possible. Additionally, the nurse
manager assigned each CDI only a four-patient assignment, instead of a typical six-patient
assignment to counterbalance the additional time required for teaching. The charge nurse
developed weekly student assignments and aligned the CDI and assigned patients for which the
students prepared pre-clinical preparation worksheets. The CFC acted as a resource and support
to CDIs and students.
Risks and Threats to Implementation
The implementation of this DNP project posed minimal risks or threats. These minimal
risks included CDI availability and possible burnout from teaching; however, the project leader
who is also the CFC worked closely with the CDIs to mitigate the risks and threats to this
project.
Institutional Review Board Approval
The project leader sought IRB approval. Given the nature of this project, there was
minimal if an risk to human subject participants. In the interest of human subject s protection,
the project leader submitted an exempt research form to the IRB for approval to collect this data.
Evaluation Plan
The project leader administered the survey via School listserv to eligible participants. The
survey was open for 2 weeks and after this timeframe, the project leader compiled and analyzed
the data. The survey included questions on student demographics including age, gender, and
race, as well as screening information including which semester the student attended medicalsurgical clinical rotations on the DEU at the project hospital, and if they attended biweekly 12hour clinicals or 6-hour weekly clinicals. The students also had the option to fill in their student
email address which was de-identified during data results report. In the last portion of the survey,
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students had the opportunity to participate in OFER15 questionnaire. See Appendix C for the
details of the survey.
The number of survey participants was determined upon data collection and the expected
survey return rate was approximately 30% due to the nature of online surveys as a data collection
method (Fincham, 2008). The project leader received approval from the BSN Program Director,
the Associate Dean for Academics, and the IRB to receive the HESI specialty exam individual
scores for all participants. Once the DNP project leader collected OFER15 scale results and
HESI specialty exam results, the process of inspecting the data file to explore the nature of the
variables was completed.
Data Analysis Plan
The intended statistical methods for this project are discussed in this section. Planned
statistical analysis methods include descriptive statistics using frequency distributions to examine
demographic variables. Independent (St dent s) t-test was used to examine the significance of
differences between: (1) learning outcomes and 12-hour biweekly and 6-hour weekly shift
length; and (2) student fatigue and 12-hour biweekly and 6-hour weekly shift length.
Screening the data. Before data analysis, the data was checked for errors. During the
screening process, two steps were followed: (1) checking each of the variables for scores that are
out of range or outside of possible values for a variable; and (2) discovering where in the data
file the error occurred, and correcting and deleting the values (Pallant, 2016). The frequencies for
both categorical and continuous variables including all of the individual items that make up the
scale were inspected to check for errors.
Descriptive statistics. The descriptive statistics were used to describe the characteristics
and provide simple summaries about sample characteristics. Data were first screened to ensure
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that the participants in this project met the inclusion criteria, which is that they attended either 6hour weekly or 12-hour biweekly clinical rotations on the DEU between spring 2019 and spring
2020. Descriptive statistics were run on each of the demographic variables including age, gender,
and race. Categories with limited responses were combined or deleted. To obtain descriptive
statistics for categorical variables, frequency distributions were used. Frequency distributions
explored how many participants gave each response in each category and allowed for analysis of
demographic data in relation to fatigue level and student learning outcomes. The frequencies
were grouped to discover how many participants fell within a specific demographic category.
Determining grouped frequencies is a strategy to classify data, which is commonly the first step
in data analysis (Pallant, 2016).
Independent (Student’s) t-test. The independent (St dent s) t-test was used to determine
the significance of the differences between the means of two sets of data. The test is used to
compare the mean scores, on some continuous variable, for two different groups of participants.
These results reveal whether there is a statistically significant difference in the mean score for
the two groups and tests the probability that the two sets of scores came from the same
population (Pallant, 2016). For this project, the independent (St dent s) t-test examined
relationships between clinical shift length and student outcomes as determined by HESI scores
and clinical shift length and fatigue level as determined by OFER15 scale scores. Before making
conclusions from the independent (St dent s) t-test, the project leader ensured that all of the
following assumptions are met: (1) the two groups are independent of one another, (2) the
dependent variable follows normal distribution in the population, and (3) the two groups are
approximately equal variance/standard deviation on the dependent variable (Pallant, 2016).
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Chapter V: Results and Discussion
This chapter will be initially presented with the pr cis of the phenomenon of interest and
the problem, purpose, threats and barriers, and project monitoring. In the following sections, data
collection, data analysis, results, and summary will be discussed. Two instruments and their
implementation results, including student fatigue levels (OFER15) and learning outcomes
(HESI) will reveal if there are differences in students fatigue and learning outcomes between
those students who participated in 12-hour biweekly shifts and 6-hour weekly shifts on the DEU
at the hospital in which this project was conducted. These findings using descriptive statistics
and independent (St dent s) t-test will be discussed in two separate sections under the main
headings: (1) OFER15 and (2) HESI.
Pr cis
Clinical shifts may take many forms to integrate knowledge, skills, and abilities learned
in the classroom into the clinical practice setting. The objective of this DNP project was to
examine the gap between education and clinical practice and how this gap can be bridged. Before
implementation of this project, the students and their CDIs experiencing 12-hour biweekly raised
theirs concerns of encumbered clinical experiences due to: (1) fatigue as a result of long shifts;
(2) lower knowledge retention secondary to attending clinical on a biweekly basis; (3) fewer
experiences with varying patient care situations due to 50% reduction of clinical days in a given
semester; and (4) an increase in competing demands as a consequence of long shifts conflicting
with other school obligations on the days before or after clinical.
Multiple research studies were examined and the results showed that 12-hour working
days have numerous adverse effects on nurses, which may have similar effects on nursing
students considering their challenging nursing program schedule's competing demands. Based on
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these findings, a trial of 6-hour weekly rotations was implemented to compare the differences
between 6-hour weekly and 12-hour biweekly rotations in student learning outcomes and student
fatigue on the DEU at the project hospital.
Lewin's theory of change functioned as the guide to prevent impediments that may
obstruct change initiatives and raise the odds of this project's success. The eligible students
participated in the project, and their fatigue and learning outcomes were measured by the
OFER15 scale and HESI specialty exam scores in medical-surgical nursing. The results section
provides the findings on whether there are differences between the clinical shift length and
student fatigue levels and the clinical shift length and student learning outcomes. In the
following segments, the project monitoring, data collection, data analysis, results, and summary
are discussed.
Barriers and Threats to the Project
Memory recall. One of the most significant barriers affecting the OFER15 fatigue scale
results was memory recall. Students who completed the survey had to recall their 12-hour
biweekly (Spring 19 and Summer 19) experiences more than a year later. Most 12-hour biweekly
students had begun working as registered nurses at the time when this survey was administered.
The 12-hour biweekly students had enough time to adjust and assimilate to experiencing the 12hour shifts in their new positions; thus, their perception of acute, chronic, or inter-shift recovery
fatigue may have been underestimated. Besides, students who experienced 12-hour biweekly
shifts are now new graduates and are getting paid for their time, so they may justify their fatigue
levels by their salary and the new norm of practicing 12-hour shifts, three-days-on, and fourdays-off work.
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Response to the COVID-19 pandemic. Another significant limitation related to the use
of the HESI (to determine the differences between shift length and learning outcomes) was the
delay in administering the HESI for the 6-hour weekly (Spring 20) students by one semester due
to the COVID-19 response. The HESI for the Spring 20 cohort was administered in July 2020
instead of April 2020; thus, the individual HESI scores were not part of their final grade in their
medical-surgical course. The HESI exam is normall considered a high-stake exam, but the
students may have no longer perceived the exam as significant since it did not affect their final
course grade. Furthermore, due to response to COVID-19, the typical fourteen 6-hour weekly
shifts in a given semester were condensed to only eight 6-hour weekly shifts, leaving Spring 20
students with less clinical experiences.
COVID-19 pandemic could have affected the OFER15 responses (to determine the
differences between shift length and student fatigue) in the Spring 20 cohort. There is a growing
concern regarding the adverse effects of responding to the pandemic on overall health and wellbeing in nursing students. Prolonged lock-down may have caused fatigue due to the
overwhelming disruptions on student routines and activities, social isolation, lack of security, an
imminent threat to health. These disruptions may have been manifested as a combination of
physical, emotional, and mental signs affecting the Spring 20 student cohort's fatigue scores.
Monitoring of the Project
The IRB approval was requested and obtained from the Office of Research IntegrityHuman Subjects at the university. After approval was obtained, the project leader contacted the
SON Student Services Director, who agreed to distribute the OFER15 survey on specific dates
during the Summer 2020 semester. Particular dates and recruitment methods are discussed below
in the data collection section. The project leader continuously monitored the Qualtrics XM
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website responses between the initial start of the survey on May 11, 2020, and the end on May
31, 2020. The most significant participant response rates occurred immediately after the initial
OFER15 survey invitation and after each subsequent reminder (first and final reminder). After
the close of the survey, data were collected and analyzed.
The HESI results were collected as scheduled, except for the Spring 2020 group, which
were delayed due to the COVID-19 pandemic. As mentioned previously, the Spring 2020
students could not complete the HESI scores at the end of the Spring 2020 semester as originally
planned. Students completed the HESI in Week 9 of the Summer 2020 semester on July 11,
2020, proctored online. The project leader requested a copy of the HESI results from the BSN
Program Director; identifying student information was removed. The HESI data for 12-hour
biweekly and 6-hour weekly groups were delivered to the project leader on July 21, 2020, which
were then collected, sorted, and analyzed.
Throughout the entire project, the project leader actively participated in meetings with
faculty leadership, hospital leadership, CDIs, and students engaging everyone in an open dialog
and sharing their concerns and feedback. During these interactions with the groups and
individual stakeholders, the reasons for the change were revisited and reviewed, including
findings from the literature review, needs assessment, and performance measures. The project
leader established an open communication line, used active listening and feedback system with
everyone involved. This open communication line allowed the project leader to be open-minded
to ideas and the needs of the hospital and faculty leadership in terms of barriers to implementing
the change from 12-hourly biweekly to 6-hour weekly clinical shifts.
OFER15
Data Collection
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Data were collected from a survey through Qualtrics XM. As the recruitment method, an
email through a Listserv from the Student Services Director was sent with a Qualtrics link (see
Appendix E). An email to participate in the survey was conducted three times to invite all
eligible participants who completed the medical-surgical course on May 11 (initial invitation),
May 18 (first reminder) and on May 22, 2020 (final reminder). The survey was closed on May
31, 2020. At the close of the survey, the Qualtrics data and reports of the OFER15 scale were
reviewed and analyzed.
Participant response rates. A total of 96 participants completed the survey in its
entirety. Fourteen responses were noted in progress, and because these responses were
incomplete, they were excluded from the survey. Additionally, out of the 96 responses, 16
participants were not eligible to participate because they attended their rotation in another
hospital and therefore selected N/A on the question Which medical-surgical clinical rotation
did ou attend on the DEU at the project hospital? As soon as these participants chose N/A
they were prevented from continuing the surve and taken to the last page, Thank ou for
participation.
Final response rate included 80 participants (64%) out of 126 possible participants. Thirty
nine participants (40.63%) attended 12-hour biweekly clinical rotations and 41 participants
(42.71%) attended 6-hour weekly rotations on the DEU at the hospital Spring 2019, Summer
2019, Fall 2019, and Spring 2020. Thus, a total of 80 responses (n = 80) were included in the
final analysis.
Data Analysis
Descriptive statistics were run to determine the characteristics of the population sample.
All participants included in this project met the inclusion criteria.
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Screening of the data. When checking for errors using IBM SPSS, no values fell outside
out of the range of possible values for categorical and continuous variables. The frequencies for
each variable were inspected, including individual items that make up the scale. No out-of-range
responses were found. In the second part of the screening process data were checked for any
violations of assumptions. The assumptions tested with the independent (St dent s) t-test
included level of measurement confirming the dependent variable is using a continuous scale
rather than a categorical scale; normal distribution by using histogram; homogeneity of variance
using Levene s test to warrant the equalit of variances; and type I error minimized by using an
alpha level of 0.05.
Preliminary analysis. Descriptive statistics were run first to define if any violations were
evident. In this survey, there were 14 participants who did not complete the survey in its entirety,
therefore their responses did not provide required information on the dependent variable (fatigue)
for the OFER15. Consequently, these participants were excluded from the data analysis. In
addition, 16 participants started the survey, but were eliminated because they did not meet the
inclusion criteria, thus total of 30 participants were excluded from data analysis.
Normality and outliers. Pallant (2016) explains that normality is used to describe a
symmetrical, bell-shaped curve, which has greatest frequency in the middle with smaller
frequencies towards the extremes. The data were examined for normality. The shape of the
distribution, such as inspection of a histogram, were inspected to determine if there are any
violations in normality and to determine if outliers are present. The tails of the distribution on the
histogram and Q-Q plots were examined. All assumptions were met and there were no violations
noted.
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Explanation of the variables. In the survey, screening questions were asked such as
which clinical rotation the students attended, either 12-hour biweekly or 6-hour weekly clinical
rotation. Since the OFER15 surve was sent to all students, an N/A option was included to
eliminate students who did not meet the criteria to participate. Demographic questions including
participant age, sex and race/ethnicity were analyzed. Age was broken down into four groups
(Group 1: 20-25; Group 2: 26-30; Group 3: 31-35; Group 4: 36-40) with the ages ranging from
20 to 39 years of age. Sex was examined and divided into two groups, male and female.
Race/ethnicity was examined using six groups (Group 1: American Indian/Alaska Native; Group
2: Asian/Pacific Islander; Group 3: Black, African American, or African; Group 4:
Caucasian/non-Hispanic/non-Latino; and Group 5: Hispanic; Group 6: Other). Moreover,
interval data from the OFER15 scores in three subscales (1. Acute fatigue; 2. Chronic fatigue; 3.
Inter-shift recovery) were examined to determine the differences between clinical shift length
and fatigue levels in each subscale. There were 15 questions in the OFER15 survey and each
question was analyzed and divided into seven options (Option 1: Strongly disagree; Option 2:
Disagree; Option 3: Somewhat disagree; Option 4: Neither agree or disagree; Option 5:
Somewhat agree; Option 6: Agree, Option 6: Strongly agree). The findings from the OFER15
were used to analyze the differences between 6- hour weekly and 12-hour biweekly clinical shift
groups.
Results
In this section descriptive statistics were explored to examine the demographic variables
to provide a summary of the sample population characteristics. All inclusion criteria have been
met. All participants either attended 12-hour biweekly or 6-hour weekly clinical rotations on the
DEU at the project hospital. Detailed results of analyses comparing nursing students who
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completed biweekly 12 hour shifts in their trimester (Groups A and B) to those who completed
weekly 6 hour shifts (Groups C and D) on a measure of fatigue, OFER15 scale, are described
below.
The section is arranged as follows:
(1) Descriptive statistics for all relevant variables, including measures of central tendency
and normality (Note: tests to determine normality with Q-Q plots and histograms that
reflect normal distribution). See appendices for age (Appendix G), gender (Appendix H),
race (Appendix I), and clinical shift length (Appendix J) .
(2) Independent (St dent s) t-test, comparing the 12-hour biweekly groups (A and B) to
the 6-hour weekly groups (C and D), on the 3 subsets of the OFER15 scale.
Descriptive statistics. The description including tables and histograms below depict the
central tendency and distribution of variables of interest in this DNP project. Normality tests fell
within normal range for all variables of interest, with Q-Q plots and histograms reflecting
relatively normal distribution. Therefore, parametric analyses, specifically independent
(St dent s) t-tests were appropriate for the inferential statistics analyses.
Clinical shift length. In the 12-hour biweekly shifts, 39 students (48.8%) answered the
survey questions. In the weekly 6-hour shifts, 41 students (51.2%) answered the survey. Eighty
students in total participated in the survey. See the table below for a visualization of clinical shift
length frequencies.
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Table 3. Clinical Shift Length
Clinical Shift
12-hour biweekly
6-hour weekly
Total

Frequency
39
41
80

%
48.8
51.2
100.0

Valid %
48.8
51.2
100.00

Cumulative %
48.8
100.0

Age. Fifty seven students between ages 20 to 25 accounted for 71. 3%. Ten students
between ages 26-30 accounted for 12.5%. Seven students between ages 31-35 accounted for
8.8%. And six students between 36-40 accounted for 7.5 % in the age. See the table below for a
visualization of the age demographic frequencies.

Table 4. Age
Age
20-25 years
26-30 years
31-35 years
36-40 years
Total

Frequency
57
10
7
6
80

%
71.3
12.5
8.8
7.5
100.0

71.3
12.5
8.8
7.5
100.0

Valid %
Cumulative %
71.3
83.8
92.5
100.00

Gender. A total of 16 males (20%) and 64 females (80%) were included in the analysis.
See the table below for a visualization of the gender frequencies.

Table 5. Gender
Gender
Male
Female
Total

Frequency
16
64
80

%
20.0
80.0
100.0
60

Valid %
20.0
80.0
100.0

Cumulative %
20.0
100.0

Race. An option to self-report race has been given to the participants. Initially,
American Indians, Alaskan Natives and Other were also included but no responses have
been collected. Thus, these initial options were not included in the final findings of the race
demographics.

Table 6. Race
Race
Black, African American,
or African

Frequency

%

Valid %

Cumulative

3

3.8

3.8

3.8

Asian/Pacific Islander

34

42.5

42.5

46.3

Hispanic

17

21.3

21.3

67.5

Caucasian, non
Hispanic/non-Latino

26

32.5

32.5

100.0

Total

80

100.0

100.0

Inde enden (S den

) -test. This test was used to examine the differences in student

fatigue level between 12-hour biweekly shift compared to 6-hour weekly shift measured by
OFER15 scale. The number of participants in each group as well as assumptions and statistical
significance and reliability testing will be discussed next. For the OFER15 responses, question
items 9, 10, 11, 12, 13, and 15 were positively worded and the scores were reversed according to
the instruction accompanied the survey. See Appendix F for the independent (Student s) t-tests
for each subscale and the combined fatigue score results.
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Fatigue scores between clinical shift lengths. Using an independent (St dent s) t-test,
the groups were compared with clinical shift length of 12 hours biweekly (n = 39) to those with
clinical shift lengths of 6 hours weekly (n = 41) on the 3 subscales of the OFER 15 (acute
fatigue, chronic fatigue, inter-shift recovery, and combined fatigue scores or cumulative total).
Acute fatigue subscale results. Assumptions for the independent sample (St dent s) t-test
were checked. The Sig. value for Levene s test was .483 indicating that variance for the two
groups is the same. Therefore data were interpreted from the equal variances assumed row. For
the 39 students with 12-hour biweekly clinical shift lengths, OFER15 acute fatigue scores (M =
60.3, SD = 21.8) did not significantly differ from the 41 participants with 6 hour weekly clinical
shift lengths (M = 62.6, SD = 18.2), t (78) = -0.5, p = 0.62. Effect size was calculated and the
magnitude of the differences in the means (mean difference = -2.25, 95% CI: -11.18 to 6.67) was
very small (eta squared = .003). See Appendix F.
Chronic fatigue subscale results. Assumptions for the independent sample (St dent s) ttest were checked. The Sig. value for Levene s test was .560 indicating that variance for the two
groups is the same. Therefore data were interpreted from the equal variances assumed row. For
the 39 students with 12-hour biweekly clinical shift lengths, OFER 15 chronic fatigue scores (M
= 40.6, SD = 22.9) did not significantly differ from the 41 participants with 6-hour weekly
clinical shift lengths (M = 42.7, SD = 20.9), t (78) = -0.4, p = 0.67. Effect size was calculated
and the magnitude of the differences in the means (mean difference = -2.10, 95% CI: -11.86 to
7.65) was very small effect (eta squared = .002). See Appendix F.
Inter-shift recovery subscale results. Assumptions for the independent (St dent s) t-test
were checked. The Sig. value for Levene s test was .874 indicating that variance for the two
groups is the same. Therefore data were interpreted from the equal variances assumed row. For
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the 39 participants with 12-hour biweekly clinical shift lengths, OFER 15 inter-shift recovery
scores (M = 49.8, SD = 14.1) did not significantly differ from the 41 participants with 6 hour
weekly clinical shift lengths (M = 50.9, SD = 14.0), t (78) = -0.43 p = 0.73. Effect size was
calculated and the magnitude of the differences in the means (mean difference = -1.07, 95% CI: 7.32 to 5.17) was very small effect (eta squared = .004). See Appendix F.
Combined fatigue score results. Assumptions for the independent (Student s) t-test were
checked. The Sig. value for Levene s test was .656 indicating that variance for the two groups is
the same. Therefore data were interpreted from the equal variances assumed row. For the 39
participants with 12-hour biweekly clinical shift lengths, OFER 15 combined fatigue scores (M =
152.3, SD = 33.1) did not significantly differ from the 41 participants with 6-hour weekly
clinical shift lengths (M = 155.5, SD = 32.0), t (78) = -0.45, p = .656. Effect size was calculated
and the magnitude of the differences in the means (mean difference = -3.25, 95% CI: -17.75 to
11.25) was very small effect (eta squared = .002). See Appendix F.

Table 7. OFER15 Scale
Chronic Fatigue Sum

Mean
95% Confidence
Interval for Mean

Lower
Bound
Upper Bound

5% Trimmed Mean
Median
Variance
Std. Deviation
Minimum
Maximum
Range
Interquartile Range
63

Statistic Std. Error
2.2000
.09968
2.0016
2.3984
2.1667
2.0000
.795
.89159
1.00
4.00
3.00
1.00

Acute Fatigue Sum

Inter-shift Recovery
Sum

Skewness
Kurtosis
Mean
95% Confidence
Interval for Mean

Lower
Bound
Upper Bound

5% Trimmed Mean
Median
Variance
Std. Deviation
Minimum
Maximum
Range
Interquartile Range
Skewness
Kurtosis
Mean
95% Confidence
Interval for Mean

Lower
Bound
Upper Bound

5% Trimmed Mean
Median
Variance
Std. Deviation
Minimum
Maximum
Range
Interquartile Range
Skewness
Kurtosis

.251
-.700
3.0125
2.8302
3.1948
3.0694
3.0000
.671
.81898
1.00
4.00
3.00
1.00
-.591
-.015
2.4875
2.3701
2.6049
2.5000
2.5000
.278
.52756
1.00
3.00
2.00
1.00
-.214
-1.379

.269
.532
.09156

.269
.532
.05898

.269
.532

Summary
Results indicate a normally distributed data set. The OFER15 survey measured levels of
fatigue by clinical shift lengths of 12 and 6 hours, and the independent (St dent s) t-test results
indicated no significant differences in acute fatigue, chronic fatigue, inter-shift recovery, and
64

combined fatigue scores for students who completed 12-hour biweekly clinical shifts compared
to those who completed 6-hour weekly clinical shifts.
HESI
Data Collection
Data were collected from the four cohorts of students for each of their medical-surgical
course: (1) Group A- Spring 2019, (2) Group B- Summer 2019, (3) Group C- Fall 2019, and (4)
Group D- Spring 2020. The first cohort in Spring 2019 consisted of 28 students, 32 students in
Summer 2019, 31 students in Fall 2019, and 32 students in Spring 2020; therefore, there was a
maximum number of 123 students participating in the HESI medical-surgical specialty exam.
The list of HESI raw scores and converted scores were requested from the BSN Program
Director. The project leader received the list of the scores with de-identified names divided in
two sections: (1) 60 students who attended 12 hour biweekly shifts and (2) 63 students who
attended 6-hour weekly shifts on the DEU at the project hospital.
HESI response rates. A total of 123 participants completed the HESI specialty exam.
Final response rate included 123 students (100%) out 123 possible. The students who attended
12-hour biweekly clinical rotations were 60 (n= 60) and the students who attended 6-hour
weekly rotations were 63 (n=63). Thus, a total of 123 (n=123) student HESI specialty exam
results were included in the final analysis.
Data Analysis
All participants included in this project met the following inclusion criteria: the subjects
were nursing students at the SON enrolled in their second semester who completed theory in
medical-surgical nursing and attended clinical rotations, either 12-hour biweekly or 6-hour
weekly, on the DEU at the project hospital. For this project, the independent (St dent s) t-test
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was used to examine differences between clinical shift length and student outcomes as measured
by HESI scores.
Results
HESI Inde enden (S den

) -test. This test was used to examine the differences in

student clinical outcomes level between 12-hour biweekly shift compared to 6-hour weekly shift
measured by the HESI specialty exam in medical-surgical nursing. The number of participants in
each group as well as assumptions and statistical significance will be discussed next.
HESI raw scores between clinical shift lengths. The HESI scores range from 0 to over
1,000, and can be as high as 1,500 (depending on the difficulty level of the exam). An acceptable
level of performance is 850. However, the recommended level of performance is 900 and above
for all scores provided (Refer to Chapter IV for information on HESI specialty exams).
Using an independent (St dent s) t-test, the groups were compared with clinical shift
length of 12 hours biweekly (n = 60) to those with clinical shift lengths of 6 hours weekly (n =
63). Assumptions for the independent (St dent s) t-test were checked (See Appendix K). The
Sig. value for Levene s test was .965 indicating that variance for the two groups is the same.
Therefore, data were interpreted from the equal variances assumed the row. For the 60 students
with 12-hour biweekly clinical shift lengths, the HESI raw scores (M = 854.52, SD = 136.267)
did not significantly differ from the 63 participants with 6-hour weekly clinical shift lengths (M
= 884.52 SD = 135.339), t (121) = -0.5, p = 0.22.
HESI converted scores results between clinical shift lengths. The conversion score is a
weighted percentage score based on the average difficulty of the exam and the average difficulty
of the test items answered. The conversion score was used as a portion of the course grade,
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which was equivalent to 15% of the course grade in the medical-surgical course, except for
Spring 20 cohort.
Using an independent (St dent s) t-test, the groups were compared with clinical shift
length of 12 hours biweekly (n = 60) to those with clinical shift lengths of 6 hours weekly (n =
63). Assumptions for the independent sample (St dent s) t-test were checked (See Appendix L).
The Sig. value for Levene s test was .392 indicating that variance for the two groups is the same.
Therefore data were interpreted from the equal variances assumed the row. For the 60 students
with 12-hour biweekly clinical shift lengths, the HESI raw scores (M = 78.838, SD = 10.470) did
not significantly differ from the 63 participants with 6-hour weekly clinical shift lengths (M =
80.493 SD = 10.867, t (121) = -0.5, p = 0.39.
Summary
The HESI specialty exam scores (raw scores and converted scores) in medical-surgical
nursing measuring the learning outcomes using the independent (St dent s) t-test indicated no
statistically significant differences for students who completed 12-hour biweekly clinical shifts
compared to those who completed 6-hour weekly clinical shifts.
Discussion
Student Fatigue
Detailed results of OFER15 analysis were examined to deliver a summary of the nursing
student population at a state university with clinical experiences on the DEU concerning student
fatigue level and clinical shift length. A total of 80 students, two groups who experienced 12hour biweekly and 6-hour weekly, were similar in regard to age, gender, and race (see Appendix
M). Descriptive statistics were run to analyze the clinical shift length, age, gender, and race.
There were 39 (48.8%) students in the 12-hour biweekly and 41 (51.2%) students in 6-hour

67

weekly clinical rotations who participated in the OFER15 survey. The majority of students who
participated were between ages 20 to 25 (71.3%) in both groups, 12-hour biweekly and 6-hour
weekly clinical rotations. Of the students, the majority gender was female (80%). The majority
race in this project population was Asian/Pacific Islander (42.5%), followed by Caucasian, nonHispanic/non-Latino (32.5%), Hispanic (21.3%), and Black, African American, or African
(3.8%).
According to the American Association of Colleges of Nursing (AACN, 2020), the
percentage students enrolled in the BSN nursing programs by race/ethnicity in 2019 were as
follows: Asian/Pacific Islander (8.8%), Caucasian, non-Hispanic/non-Latino (64%), Hispanic
(13.2%), Black, African American, or African (10.3%), and two or more races (3.2%). The
percentage of the majority race of Asian/Pacific Islanders in this project population was more
than five times higher compared to the national nursing student demographic data. However,
Caucasian, non-Hispanic/non-Latino and Black, African American, or African in this project
population were underrepresented compared to the students enrolled in the nursing programs in
the United States.
The objective of this DNP Project was to evaluate if the implementation of 6-hour
clinical shifts assisted in addressing student fatigue. However, the result showed no significant
difference in acute fatigue, chronic fatigue, inter-shift recovery, and combined fatigue scores for
students who completed 12-hour biweekly clinical shifts compared to those who completed 6hour weekly clinical shifts. These findings parallel the literature results. Danner's (2014) study
examined the effects of long versus short clinical days on learning outcomes and showed no
significant differences in clinical shift length and student learning outcomes. However, faculty
perceptions acknowledged that student fatigue contributed to a decline in patient quality of care
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for those students who experienced 12-hour clinical rotations. Another recent study conducted by
Fletcher, Buffington, and Overcash (2020) compared the differences in acute fatigue, chronic
fatigue, and inter-shift recovery in nursing students who experienced 12-hour or 6-hour clinical
rotations and found no significant differences between the two groups. However, the study
indicated that although no significant differences were found in students who attended 12-hour
or 6-hour rotations, the literature reports negative outcomes associated with 12-hour shifts such
as slower reaction time, decreased attention span, increased injuries, and problems with sleeping
hygiene.
Student Learning Outcomes
Next, the project leader analyzed the HESI results, a measure of success on the NCLEX
examination for medical-surgical content. This test was used to examine the differences in
student clinical outcomes between 12-hour biweekly shifts compared to the 6-hour weekly shifts
measured by the medical-surgical nursing course's HESI specialty exam. HESI results included
123 participants. Sixty students attended 12-hour biweekly clinical rotations, and 63 students
attended 6-hour weekly rotations. The independent (Student's) t-test was used to examine
differences between clinical shift length and student outcomes measured by HESI raw and
converted scores also showed no significant differences. Although the results showed there is no
significant difference, a 30 point increase was found in the 63 students' scores (M=884.52) who
participated with a 6-hour weekly clinical shift compared to the 60 students' scores (M=854.52)
who attended 12-hour biweekly. Again, the objective was to determine whether implementing 6hour clinical shifts would be helpful in improving student learning outcomes, yet no significant
differences were founds between the 6 and 12 hour groups. These findings coincide with the
literature. Woodworth (2014) study explored the nursing student clinical shift completion as a
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predictor of NCLEX failure. The findings indicated that variables of clinical shift length did not
significantly affect the NCLEX failure rates as well.
Limitations
One of the limitations affecting the OFER15 fatigue scale results, which contributed to
finding no significant differences between the 6-hour weekly and 12-hour biweekly, was student
memory recall. Students who completed the survey had to remember their 12-hour biweekly
experiences more than a year later. Many students had already obtained new positions as
registered nurses and had the time to adjust to 12-hour shifts. Another limitation related to the
HESI scores included the delay in administering the HESI for the students attending 6-hour shifts
in Spring 20 due to the COVID-19 response. The HESI scores were not counted as part of their
final grade, and the students ma have no longer perceived their HESI exam as high-stakes. In
addition, because of the pandemic, the clinical shifts were reduced from fourteen clinical shifts to
only eight clinical shifts for the Spring 2020 cohort, leaving these students with less clinical
experiences, potentially affecting their learning outcomes.
Sustainability and Dissemination
The potential for sustainability would include both 12-hour biweekly and 6-hour weekly
clinical rotations. Offering a choice to students and supporting both models allows students to
self-select their choice based on their own individual preferences. The project results will be
disseminated to 1) the DEU unit where the project occurred, 2) the IRB, 3) the School of
Nursing, and 4) the Clinical Projects Coordinator.
Conclusion
Since there were no significant differences in student fatigue and learning outcomes in
students who experienced 12-hour biweekly or 6-hour weekly clinical rotations opens up more
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flexibility. Having the flexibility of both models may have numerous nursing implications for the
(1) students, (2) faculty, and (3) the nursing program.
Having the option of both models for students to choose from may provide studentcentered learning, both of which are rigorous models, but one may be better suited to student
schedule. This may improve the management of student school-life balance. The faculty may
also benefit from the added options based on their personal preferences for longer or shorter
clinical shifts and clinical site availability. In addition, the nursing program has to compete with
other schools for clinical placements in the hospital. With the increasing enrollments of students
in the nursing program and the program s need to leverage available clinical opportunities,
adding 6-hour weekly clinical shifts may be another viable scheduling option while maintaining
the high standards of student clinical performance. Furthermore, having the option of two
separate groups of students to experience 6-hour clinical rotations in one day may bring more
efficiency in educating two groups of nursing students at one clinical site without jeopardizing
their learning outcomes and fatigue levels.
It is a hope that this DNP project added nursing knowledge in the area of clinical shift
length effects on student fatigue and student learning outcomes. Nursing schools may consider
the implementation of flexible clinical rotations when designing processes and systems for
maximum efficiency. This project's future direction may include planning more DEU units at the
clinical sites, expanding flexible 6 or 12-hour clinical rotations on the DEU into other nursing
courses, and supporting the overall growth of increasing student enrollments in the nursing
program.
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Appendix A
Table 8. Literature Search Databases and Search Terms

nursing
AND long
working
hours
nurse fatigue
AND
negative
consequences
nurse fatigue
AND work
hours
nurse fatigue
AND safet
in nursing
long working
hours AND
patient
safet
nurse fatigue
AND 12-hour
shifts
nurse fatigue
AND patient
satisfaction
student
nurses AND
dedicated
educational
unit
student
nurses AND
clinical
hours
nursing
students AND
clinical
hours , AND
learning
outcomes
shift workers
AND fatigue

Academic
Search
Premier

CINAHL

Health
Source:
Nursing
Academic
Edition

APA
PsycInfo

Main
File

Academic
Search
Main
Edition

Family
and
Society
Studies
Worldwide

PubMed

48

21

17

14

11

4

4

35

10

11

5

6

0

0

0

20

33

15

22

0

2

2

8

3

8

10

3

3

1

0

4

6

12

12

4

2

2

0

2

1

4

2

1

0

0

0

5

8

9

15

7

7

4

4

6

0

13

46

1

6

4

4

6

0

21

61

15

16

8

7

13

44

5

7

4

4

0

1

0

0

79

116

15

56

11

5

8

29
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Appendix B
Permission Letter to Use the OFER15 Scale
Dear Peter Winwood,
My name is Alena Grewal and I am in the Doctor of Nursing Practice (DNP) program. I am
working on my DNP project and the aim is to compare nursing students fatigue who are
assigned to 12-hour biweekly shifts and 6-hour weekly clinical shifts in a hospital setting.
I would like to kindly request a copy of the OFER scale and get your permission to use this
instrument. I would be more than happy to share the results with you.
Please let me know if this is possible.
Sincerely,
Alena Grewal
Dear Alena,
Thank you for your kind request.
The OFER scale is being used and validated in scores of studies worldwide and is available in
over a dozen languages.
Its unique capacity to assess Persistent Fatigue IE failure to fully recover between shifts is
particularly valuable notably in the Health industry.
It is a commercial scale however, although I do not charge students working on their dissertation
licensing fees.
You would be required to purchase the OFER manual ($US 100) and accept certain limitations
on the scale use, however.
If you wish to proceed, please contact me again and I will send you an invoice which can be paid
using PayPal.
Regards
Peter Winwood
Many thanks for your prompt payment.
The OFER scale manual is attached herewith. Please note that student authorization to use the
OFER scale without licensing fee is contingent on your agreement not to share the scale or its
scoring key with any other person without the strict permission of the scale author.
Good luck with your studies
Peter Winwood
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Appendix C
Informed Consent and Purpose Statement
EXEMPT RESEARCH STUDY
INFORMATION SHEET
Department of Nursing
TITLE OF STUDY: Comparison of 12-hour Biweekly Shifts Versus 6-hour Weekly Shifts on
Clinical Learning Outcomes, and Fatigue in Nursing Students on Dedicated Educational Unit
INVESTIGATOR(S) AND CONTACT PHONE NUMBER:
Angela Silvestri-Elmore, PhD, APRN, FNP-BC, CNE 702-895-1229
Alena Grewal, MSN, APRN, FNP-BC
702-813-8179
The purpose of this program review is to develop, implement, and evaluate a new clinical model
within the existing Dedicated Educational Unit (DEU) framework where students are assigned
weekly 6-hour shifts instead or biweekly 12-hour shifts. Additionally, the aim of this project is
to compare student learning outcomes (using HESI examination), and fatigue (using OFER
scale), of longer versus shorter clinical hours for those assigned to 12-hour biweekly shifts or 6hour weekly shifts at the DEU. You are being asked to participate in the study because you meet
the following criteria: You are a nursing student who completed either 6-hour or 12-hour
medical-surgical clinical rotations at the DEU and are in the Baccalaureate of Nursing Sciences
(BSN) program at UNLV.
If you volunteer to participate in this study, you will be asked to do the following: as a nursing
student who completed either 6-hour or 12-hour medical- surgical clinical rotations at the DEU
you will be asked to take the HESI exam, which is already a requirement to complete NURS
313R course. You will also have the option to participate in a short survey (OFER
scale).
This study includes only minimal risks. The study will take 10 minutes of your time.
For questions regarding the rights of research subjects, any complaints or comments regarding
the manner in which the study is being conducted you may contact the UNLV Office of
Research Integrity Human Subjects at 702-895-2794, toll free at 877-581-2794, or via
email at IRB@unlv.edu.
Your participation in this study is voluntary. You may withdraw at any time. You are
encouraged to ask questions about this study at the beginning or any time during the research
study.
Participant Consent:
I have read the above information and agree to participate in this study. I am at least 18
years of age. A copy of this form has been given to me.
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Screening Questions
Which medical-surgical clinical rotation (NURS 313R) did you attend on the DEU at the
Summerlin Hospital?
12-hour bi-weekly
6-hour weekly
N/A
Demographic Questions
This part of the survey will ask you questions about your demographics.
Please indicate your age in years.

Please indicate your gender.
Male

Female

Please indicate the race you identify with. Select all that apply.
American Indian/Alaska Native
Asian/Pacific Islander
Black, African American, or African
Caucasian, non-Hispanic/non-Latino
Hispanic
Some other race (please specify)

Occupational Fatigue Exhaustion Recovery (OFER15) Scale
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These Statements are about your experience of FATIGUE and STRAIN at nursing
school/clinical rotations (either 6-hour or 12-hour clinical rotations) OVER THE LAST FEW
MONTHS
Strongly Disagree Slightly Neither
Slightly Agree Strongly
Disagree
Disagree Agree or Disagree
Agree
Disagree
1. I often felt I am at the end
of m rope with m
schoolwork/clinical
2. I often dreaded waking up
to another day of my
school/clinical
3. I often wondered how long
I can keep going at
school/clinical
4. I feel that most of the time
I am just living to school
responsibilities
5. Too much was expected of
me at my school/clinical
6. After a typical day at
school/clinical, I had very
little energy left
7. I usually felt exhausted
when I got home from
school/clinical
8. My school/clinical drained
my energy completely every
day
9. I usually had lots of energy
to give to my family or
friends
10. I usually had plenty of
energy left for my hobbies
and activities after I finished
school/clinical
11. I never had enough time
between school/clinical to
recover my energy
completely
12. Even if I was tired from
one school/clinical day, I was
usually refreshed by the start
of next school/clinical day
13. I rarely recovered my
strength fully between
school/clinical days

0

1

2

3

4

5

6

0

1

2

3

4

5

6

0

1

2

3

4

5

6

0

1

2

3

4

5

6

0

1

2

3

4

5

6

0

1

2

3

4

5

6

0

1

2

3

4

5

6

0

1

2

3

4

5

6

0

1

2

3

4

5

6

0

1

2

3

4

5

6

0

1

2

3

4

5

6

0

1

2

3

4

5

6

0

1

2

3

4

5

6
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14. Recovering from
0
school/clinical between
school/clinical periods wasn t
a problem for me
15. I am often still felt
0
fatigued from one
school/clinical day by the
time I started the next one

1

2

3

4

5

6

1

2

3

4

5

6

THANK YOU
Thank you for taking the time to complete this survey. Your responses will add to the body of
nursing knowledge and will help educators provide quality education to nursing students. If you
would like a copy of the study results, please fill in the next section with your contact
information.
Please write your email address
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Appendix D
Table 9. DNP Project Timeline
Time Frames
July -August 2019

SeptemberDecember 2019

January- March 2020

April 2020

May - 2020
June-August 2020
SeptemberDecember 2020

January-March 2021

Activities

Responsible

Identifies the problem
Reviews the literature
Identifies population, sponsors, key
stakeholders
Presents the need for change to SON
faculty and expected improvements
Organizes meetings with hospital
leadership
Shares reasons for change with hospital
leadership
Receives buy-in from hospital leadership
and CDIs
Submits Proposal for IRB approval
through University
Meets with medical surgical director to
plan CDIs clinical schedules
Implements 6-hours weekly rotations
Meets with the CDIs, assesses reaction to
change, ongoing communication
Identifies CDI ambassador
Formal meeting with all stakeholdersmaintains lines of communication
Project Proposal Defense
IRB approval
Emails out OFER15 surveys
Collects data (HESI, OFER15)
Monitors the project continuously

Project Leader
Project Leader
Project Leader

Analyses data and results
Submits final DNP Project to Committee
Members
Defends DNP Project
Disseminates the results

Project Leader
Project Leader
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Project Leader
Project Leader
Project Leader
Project Leader, SON faculty
Project Leader, Chair, BSN
Director
Project Leader
Project Leader
Project Leader
Project Leader
Project Leader
Project Leader
Project Leader
Project Leader
Project Leader

Project Leader
Project Leader

Appendix E
Email to Participants

Dear Participant,
My name is Alena Grewal and I am currently enrolled in the Doctor of Nursing Practice (DNP)
program at UNLV. I invite you to participate in a short 10-minute online survey
studying: Comparison of 12-hour Biweekly Shifts Versus 6-hour Weekly Shifts on Learning
Outcomes and Fatigue in Nursing Students on Dedicated Educational Unit (DEU).The enclosed
questionnaire has been designed to collect information about student fatigue in either the 6-hour
and 12-hour clinicals on the DEU at Summerlin Hospital in the medical-surgical nursing in one
of these semesters: Spring 2019, Summer 2019, Fall 2019, and Spring 2020. Your survey
participation in this DNP project is completely voluntary. Your responses will remain
confidential.
Please Follow this link to the Survey: Take the Survey or copy and paste the URL below into
your internet browser: https://unlv.co1.qualtrics.com/jfe/form/SV_9AJ0o8QAszIadrn
If you have any questions about this DNP project, feel free to contact the Principal Investigators:
Dr. Karyn Holt at karyn.holt@unlv.edu. or Dr. Angela Silvestri-Elmore at angela.silvestrielmore@unlv.edu. Information on the rights of human in research is available through the UNLV
Office of Research Integrity- Human Subjects at 702-895-2794 or via email at IRB@unlv.edu.
Thank you for your assistance in this important endeavor.
Sincerely yours,
Alena Grewal, MSN, APRN, FNP-BC
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Appendix F
Figure 2. OFER 15 Inde enden (S den

) -test for each Subscale and a Total Fatigue
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Appendix G
Figure 3. OFER 15 Age Histograms and Q-Q Plots for each Subscale
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Appendix H
Figure 4. OFER 15 Gender Histograms and Q-Q Plots for each Subscale
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Appendix I
Figure 5. OFER 15 Race Histogram and Q-Q Plots for Each Subscale
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Appendix J
Figure 6. OFER 15 Clinical Shift Histograms and Q-Q Plots for each Subscale
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Appendix K
Figure 7. HESI Inde enden (S den
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) -test for the Raw Scores

Appendix L
Figure 8. HESI Inde enden (S den
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) -test for the Converted Scores

Appendix M
Figure 9. Results: Clinical Shift Length and Race, Gender, and Age
1. Clinical Shift Length and Race
A chi-square test of independence was performed to examine the relation between clinical shift
length and race. The relation between these variables is not significant, X2 (3, N = 80) =
2.968, p = .397.
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2. Clinical Shift Length and Gender
A chi-square test of independence was performed to examine the relation between clinical shift
length and gender. The relation between these variables is not significant, X2 (1, N = 80) =
0.450, p = .502.
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3. Clinical Shift Length and Age
An independent (St dent s) t-test was used to examine the differences between clinical shift
length and age. For the 39 participants with 12-hour biweekly clinical shift lengths, the age mean
score (M = 1.56, SD = .968) did not significantly differ from the 41 participants with 6-hour
weekly clinical shift lengths (M = 1.49, SD = .925), t (78) = .361, p = .719.

98

Appendix N
UNLV Biomedical IRB
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